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Signetics reserves the right to make changes, without notice, in the products, including circuits, 
standard cells, and/or software, described or contained herein in order to improve design 
and/or performance. Signetics assumes no responsibility or liability for the use of any of these 
products, conveys no license or title under any patent, copyright, or mask work right to these 
products, and makes no representations or warranties that these products are free from patent, 
copyright, or mask work right infringement. Applications that are described herein for any of 
these products are for illustrative purposes only. Signetics makes no representation or warranty 
that such applications will be suitable for the specified use without further testing or 
modification. 


© Copyright 1986 Signetics Corporation 
All rights reserved. 


Signetics registers eligible circuits under the Semiconductor Chip Protection Act. 


signefics 


ECL Products 


EMITTER-COUPLED LOGIC 
(ECL) 


Emitter-coupled logic is the fastest logic tech- 
nology available for practical use. Traditional- 
ly developed for the high-speed elements of 
mainframe computers, it is being applied 
wherever ultra-high switching speeds are re- 
quired. Typical applications include signal 
generations and processing, digital switching 
and filtering networks, arithmetic and logic 
units of computers, optical transmission line 
interfaces and digital video systems. 


This data manual describes the 10K and 
100K ECL series. Other ECL products such 
as ECL Memories, are available from the 
Bipolar Memory family and ECL semicustom 
products, such as Advanced Customized ECL 
(ACE), are available from the Application 
Specific Division. 


GENERAL 

The Logic Families table compares the prop- 
agation delay and power consumption per 
gate of 10K and 100K ECL to other logic 
families. 


ECL is a current switching logic. In the basic 
gate of Figure 1, the current from the current 
source flows continuously through either 
branch A or branch B. The exponential 
change of emitter current with base-emitter 
voltage results in rapid switching of the cur- 
rent path and allows a considerable amount 
of noise immunity to be built into the circuits. 
Furthermore, the constant current nature of 
the circuits minimizes voltage fluctuations 
(noise) due to switching in the supply lines, 
eliminating the need for ultra-fast, expensive 
voltage regulators. The effects of switching 
output loads are isolated from the inputs by 
the use of separate Vcc supplies for the 
outputs. 


Since there are no internal output load resis- 
tors, outputs can be OR-wired, thus saving 
additional circuitry. Most devices in the family 
provide complementary outputs, allowing sim- 
pler system design and eliminating inverters 
that would otherwise increase power con- 
sumption and circuit cost. 


The 100K ECL series is fully compensated for 
changes in both temperature and voltage, in 
both the internal bias generator and the 
output circuitry. Therefore, 100K ECL pro- 
vides easier thermal management than the 
10K or 10H series, which do not provide full 
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LOGIC FAMILIES 


Conventional Logic 
TTL 
LS TTL 
S TTL 
10K ECL 


Advanced Logic 
FAST 
100K ECL 


GATE DELAY 


POWER CONSUMPTION 
mW 


10 

2 
20 
25 


TC04250S 


Figure 1. ECL is a Current-Switching Logic. The Current Drawn From 
the Supply Voltage (Vcc) is thus Independent of the State of the 
Inputs. The Use of a Separate Supply (Vcc2) for the Output Load Minimizes 
the Effect of Output Noise on the Inputs. 


temperature compensation in their output 
voltage circuitry. 


The high current drive capability of the 100K 
ECL, as shown in the table on this page, is a 
valuable feature when switching signals at 
speeds requiring transmission line tech- 
niques. High current drive contributes to the 
signal-to-noise ratio achieved at the receiving 
end. It also permits a large fan-out, since all 
inputs have an internal pull-down resistor of 
typically 50,000Q to Veg. 


TECHNICAL FEATURES OF ECL 
The Technology 


A conventional planar process is used for the 
10K ECL series with a density of about ten 
gates per mm? and a delay of 2ns per gate. 
This junction-isolated process achieves a 
1.5GHz transition frequency. 


To achieve the 0.75ns per gate delay and 20 
gates per mm* density of 100K ECL, an 
oxide-isolated SUBILO (SUBnanosecond Iso- 
lation by Lateral Oxidation) process is used. 
This process achieves a transition frequency 
of about 4.5GHz. 


What ECL Provides 
a) First of all, ECL provides very high speed, 
enabling high frequency operation. 


b) Furthermore, the power consumption re- 
quired (although high for a simple gate) in- 
creases less rapidly than the complexity of 
the functions in an integrated circuit. 


c) Moreover, thanks to ECL, it is possible to 
process fast phenomena in real time (e.g., 
monitoring of nuclear phenomena, time bases 
for oscilloscopes; and, in general, all meas- 
urements whose resolution should be less 
than one nanosecond). 
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d) ECL also makes it possible to treat very 
complex phenomena in real-time (e.g., mete- 
orology, the management of power networks, 
or of very large databases (in the case of 
large computers in which processing time is 
the determining factor)). 


e) Lastly, ECL makes it possible to optimize 
the cost of a system by accelerating the 
subsystems that must respond rapidly (such 
as an ECL multiplier in a TTL computer). 


When to Use ECL 

ECL should be used when a gain in speed 
beyond that achievable with saturating logic 
families is necessary. 


ECL makes it possible to improve the cost of 
a system. For example, in telecommunica- 
tions and in data communication, the in- 
crease in the line rate makes it possible to 
use fewer lines, thereby reducing the overall 
system cost and system maintenance. 


ECL should be used for data rates greater 
than 100 mega bits per second. 


Where to Use ECL 


a) Large-scale Computation 
— Any CPU having a cycle time between 10 
and 50ns is partly or entirely ECL. 


— Likewise, high-speed I/O controllers (ac- 
cess channels to disks, memory blocks, 
high-speed peripherals, or to other pro- 
cessors.) 

— Memories having very fast access time 
are ECL (buffer or ''cache'' memories, 
most of the time; but sometimes central 
memory too, for the fastest large comput- 
ers). 


b) Small- and Medium-scale Computing 

— It is possible to increase the power of a 
small, microprocessor-based system by 
adding onto its bus some high-speed 
hardware functions, such as adders, mul- 
tipliers, fast Fourier transforms, correla- 
tors, etc. 


— It is also possible to increase the power 
of such a system by realizing part or all of 
the processor itself in ECL. 


c) Instrumentation 

ECL makes it possible to build: 

— rapid logic or analog testers for compo- 
nents or boards; 


— logic analyzers, for the simultaneous ac- 
quisition of the logic state of several 
channels or signals in a system that is 
being developed or maintained; 

— high-speed oscilloscopes, with acquisi- 
tion, storage, and digital processing of 
signals; 

— very-high-resolution chronometers and 
high-speed frequency counters. 
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d) Telecommunications 

— ECLis presently being used in the devel- 
opment of computers that direct tele- 
phone switching centers. 


— ECLalso makes it possible to design new 
telephone centers that switch wide- 
based signals (from video or from data 
channels), or even multiplex many audio 
channels. 


— Lastly, ECL makes it possible to realize 
high-rate inter-center connections (for 
concentration, coding, repeaters and re- 
generators, decoding, demultiplexing) via 
coaxial cables, optic cables, or micro- 
waves. 


e) Real-time Digital Signal Processing 

— ECL is the ideal technology for digital 
processing of television video signals 
(filtering, decoding, mixing, special ef- 
fects, broadcasting). 

— ECL also makes it possible to digitalize 
the principal functions of television sets. 


— Real-time simulators of complex phe- 
nomena (such as flight simulators or 
artillery simulators) contain large portions 
in ECL. 


— ECL also lends itself to radar-signal pro- 
cessing. 


COMPARISON WITH OTHER 
LOGIC FAMILIES; SELECTION 
CRITERIA 


ECL contains essentially the principal func- 
tions of other logic families (gates, flip-flops, 
complex or MSI circuits). 


With a few exceptions, the functions are 
classified according to the following order of 
their last three digits (with the prefix 10 XXX 
or 100 XXX): 


100 to 109: 
110 to 119: 
120 to 129: 
130 to 139: 
140 to 155: 


Simple gates 

Complex gates and line receivers 
Interfaces 

Flip-flops, counters 


Registers, memories, combina- 
tion of latches and multiplexers 


156 to 179: Combinatorial MSI (parity, priori- 


ty, multiplexers, decoders, delay) 


180 to 189: Arithmetic circuits (adders, 


ALUs) 
190 to 399: 
400 to 499: 
500 to 699: 
800 to 899: 


Other special interfaces 
High-capacity memories 
Military series 


Microprocessors and associated 
circuits 


It was not possible to reproduce exactly, 
under the same numbers, the logic functions 
existing in TTL, for the following reasons: 


1. In general, ECL circuits require three power 
supply pins, as opposed to two for the TTL 
circuits. Therefore, the number of pins avail- 
able for the input/output of logic signals is 
different. 


2. The basic ECL gate performs an OR 
function, whereas the basic TTL gate per- 
forms an AND function. 


3. ECL gates have built-in complementary 
outputs (Q and Q), thus enabling great flexibil- 
ity in use. The functions that utilize these 
outputs are special within the family, and 
often replace two TTL functions at the same 
time. 


4. In the particular case of the ECL 100K 
series, the standard package contains 24 
pins, thus enabling more complex functions, 
replacing several TTL types. Thus, a 100170 
decoder can be configured as a 1 X 8 ora 
2 X 4 device with high or low outputs, thus 
performing the functions of four TTL decod- 
ers. 


5. Interface requirements are different for 
high-speed logic circuits, which normally only 
handle data, and for slower logic circuits that 
can be interfaced to display devices (''display 
drivers'') or power devices. 


ECL devices can be interfaced in the follow- 

ing ways: 

— using short-distance transmission lines 
[for example, twisted(-pair) wires] with 
line transmitters having differential inputs; 

— through ECL-level data buses, by bus 
drivers that can provide a high current on 
the bus, or else can be disconnected, 
loading it as little as possible, thus realiz- 
ing the equivalent of tri-state TTL circuits; 


— to other logic families; ECL 10K to ECL 
100K, ECL to CMOS or to TTL. Specifi- 
Cally, to be able to interface ECL proces- 
sors to MOS central memories at the TTL 
level, via bidirectional interfaces. 


Table 1 summarizes the principal characteris- 
tics of the logic families. 


Other high-speed circuits exist which, without 
strictly being part of the ECL logic families, do 
have inputs or outputs that are compatible 
with ECL levels, and rely largely on emitter- 
coupled techniques in their internal electral 
circuitry. VHF and UHF frequency dividers 
(‘prescalers'') utilized in counters and syn- 
thesizers are the best known examples; but 
multivibrators, phase comparators, analog 
converters, etc., also exist. 
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Table 1. Principal Characteristics of Logic Families 


PRINCIPAL CHARACTERISTICS 


Supply Voltage (V) 

Supply Current (mA) 

Logic Swing (V) 

Maximum Fanout 

Typical Propagation Delay (ns) 
Edge Rate (V/ns) 


Maximum Frequency of a 
D-type Flip-Flop (MHz) 


Loss of Speed due to Output 
Loading (ns/Load Utilized) 
Figure of Merit 

Simple Gate (pj) 


Complex Function (pj) 
Principle Package (pins) 
Number of Product Types 


Operating Range: Commercial 
Military 


* Operating speed = 5MHz 
NOTE: 


TTL-COMPATIBLE 


26 2e 2S eee To 


The sets of data given above is a very simplified representation of existing logic families. The values indicated are only approximate; they depend entirely on utilization 
conditions (supply voltage, loading conditions, etc.) and on the supplier. 


DESCRIPTION OF ECL 
FAMILIES 

Two ECL families (the ECL 10K and the ECL 
100K series) are presently considered stan- 
dard (multiple vendors). The former contains 
more than 60 types, and the latter approxi- 
mately 40. 


Logic Diagrams 

At the elementary-circuit level, the basic gate 
is an OR/NOR gate with two inputs and 
complementary outputs: 


A A+B 
ae > ae 


LD04330S 


The fact that all of these gates have true and 
complementary (inverting) outputs makes it 
easier to implement logic diagrams. 


Another worthwhile possibility is the wired- 
OR gate which enables the direct connection 
of the outputs of two gates to obtain an OR 
function. 
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Design of a Logic Diagram 

ECL is based on OR/NOR gates. It is easy to 
transform AND/NAND gates into OR/NOR 
gates using the de Morgan laws: 


A*B=A+B and A+B=A°'B 


(A°B indicates an AND operation, A + B 
indicates an OR operation.) 


LD04340S 


Some ECL inputs are non-inverting, as op- 
posed to TTL circuits in which these inputs 
are inverted; for example, the ''clear'' and 
"set to one'' inputs (CLEAR and SET). This is 
due to the difference in design between TTL 
and ECL, in which the basic gates are AND 


Vv 


LD04350S 


and OR, respectively. Therefore, to ''force'’ 
an input signal toward the output, a 0 or a 1 is 
applied, respectively. This requirement does 
not present a problem, because non-inverting 
and inverting outputs are almost always avail- 
able on simple circuits. 


Other ECL families have been created in the 
past, but they have not become as widely 
known as the others. Among them are MECL 
1 and MECL 2, which were the original ECL 
families. 


MECL 3 is fairly close to the performance to 
the ECL 100K family, but uses more power 
and is less complete. Lastly, an intermediate 
series exists between the 10K and 100K 
families. It retains the operation and speed of 
the former, and the temperature-compensat- 
ed electrical levels of the latter. 


The 10K family was recently rounded out by 
faster circuits (the 10KH series, with speeds 
from 1 to 1.2ns). 
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Handling 

Like MOS circuits, ECL circuits can easily be 
damaged by electrostatic discharge (ESD). 
ESD applied to an input or an output causes 
very intense, instantaneous currents. When 
passing through junctions having a small 
area, these currents can cause a localized 
fusion of the junction. In the mild case, there 
will be an increase in the junction leakage 
current; in the worst case, the junction will be 
completely short-circuited. The short-circuit 
can then cause a local fusion of the metalliza- 
tions of the circuit, and the appearance of an 
open circuit. 


The resistance of TTL and MOS circuits to 
ESD is increased by the addition of diodes or 
resistor-diode networks. However, this solu- 
tion has very limited application in ECL, 
because it introduces parasitic capacitances 
that impair the speed of the circuits. Protec- 
tion is instead ensured by simply limiting 
discharge currents by means of resistors in 
series. 


All insulators can acquire very high charges 
by rubbing against one another, or due to 
friction with moving air. Surface potentials of 
several tens of kilovolts are found on work- 
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surfaces (laminates, PVC), on floor coverings 
(plastic flooring, pile carpeting), and on syn- 
thetic fabrics (nylon and acrylic). For the sake 
of prevention, conductive coverings are rec- 
ommended for floors and work surfaces, 
connected to ground by resistive paths (1MQ, 
for example.) Most risks can be avoided by 
having operators wear resistive wristbands 
connected to the work surface. But complete 
protection must also include a sprayed layer 
of anti-static varnish on all insulating objects, 
such as boxes, trays, the insulating portions 
of tools; or also (if applicable) an ionized air 
blower, to remove charges from untreated 
surfaces. 


Signetics' ECL devices are shipped in con- 
ducting foam or anti-static tubes and foil-lined 
boxes to minimize ESD during shipment and 
unloading. 


Before opening the shipment of ECL devices, 
make sure that the individual is grounded by a 
wrist-band connected to ground by a 1MQ 
resistor and all handling means (such as 
tools, fixtures, benches, and chairs) grounded 
through a 1MQ2 resistor. 


After removal from the shipping material, the 
leads of the ECL devices should always be 


vi 


grounded. In other words, ECL devices 
should be placed leads-down on a grounded 
surface, since ungrounded leads will attract 
static charge. 


Before assembly of ECL devices, again make 
sure that the individual is grounded by a wrist- 
band connected to ground by a 1MQ resistor 
and all handling means (such as tools, fix- 
tures, benches, and chairs) grounded through 
a 1MQ2 resistor. 


Do not insert or remove ECL devices in 
sockets with power applied. Ensure that pow- 
er supply transients, such as occur during 
power turn on-off, do not exceed absolute 
maximum ratings. 


After assembly on PC boards, ensure that 
ESD is minimized during handling, storage, or 
maintenance. 


ECL inputs should never be left floating on a 
PC board. As a temporary measure, a resistor 
greater than 10kQ2 should be soldered on the 
open input. The resistor will limit accidental 
damage if the PC board is removed and 
brought into contact with static-generating 
materials. 
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Ordering 
Information 


Signetics' ECL products are available in 16-pin plastic and ceramic packages for 10K ECL and 
24-pin ceramic DIP and flat pack packages for 100K ECL with two temperature ranges (0°C to 
+ 85°C for 100K ECL and -30°C to +85°C for 10K ECL). The ordering code for the devices is 
an alphanumeric sequence as explained below. The ordering codes in the individual data 
sheets indicate the normal or planned availability of the product. However, the availability of the 
specific part numbers can be obtained from local Signetics sales offices or franchised 
distributors. 


100101 N 


| ____. Package style 


Device Number 


TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 
Commercial Range 10100 N = Plastic DIP 
Ta =-30°C to +85°C F = Cerdip 
Commercial Range 400101 F = Cerdip 
Ta = 0°C to +85°C Y = Ceramic Flat Pack 
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Product 
Status 


DEFINITIONS 


Data Sheet 
: Product Status 
identification 
Objective Specification Formative or In Design 
Preliminary Specification Preproduction Product 
Product Specification Full Production 


xi 


Definition 


This data sheet contains the design target or goal 
specifications for product development. Specifications may 
change in any manner without notice. 


This data sheet contains preliminary data and supplementary 
data will be published at a later date. Signetics reserves the 
right to make changes at any time without notice in order to 
improve design and supply the best possible product. 


This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without 
notice in order to improve design and supply the best 
possible product. 
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10K ECL SERIES 


-—soio (| Gad apt non Gwe —SOSCSC~=“~*~*~‘“‘*~*dCSC“‘“R “SC*#*dSCSOCOC“(#SN#USCN 
[sor | Gad onnonGae SSSSC~=~“~*“~*éidCSC“‘(RSC*‘SCSCNCNCNC™S 
a 
a 
soioe | Ques input aN Ge —SSCSC~“*“~*“‘~‘~*SC‘“R “‘“SC*SONC‘“C(#N#SNSCON# 
[010s | Tepe 29-2impu ORNOR Gate —SSSCSC~—CSC“‘“ ‘SCO 
10106 | Tepe <aainpit NOR Gaw —SSCSC*~*~“~*~“~*~*é*dCSC“‘“  “‘CSCSC*SCOOO 
[10107 | Teo 2input Excusve ORVEswenOA Gate SSS 


10108 Dual 3-Input AND/NAND Gate 

10109 Dual 4-5-Input OR/NOR Gate 

10110 Dual 3-Input/3-Output OR Gate (Line Driver) 
10111 Dual 3-Input/3-Output NOR Gate (Line Driver) 
10113 Quad Exclusive-OR Gate With Enable 

10114 
10115 
10116 
10117 
10118 
10119 
10121 
10123 
10124 
10125 
10130 
10131 
10132 


> 


> 


> 


> 


> 


> 


> 


> 


Triple Line Receiver 
| Quad Line Receiver 
Triple Line Receiver 

Dual 2-Wide 2-3-Input OR-AND/OR-AND-INVERT Gate 
Dual 2-Wide 3-Input OR-AND Gate 

4-Wide 4-3-3-3-Input OR-AND Gate 

4-Wide OR-AND/OR-AND-INVERT Gate 

Triple 4-3-3-Input Bus Driver 

Quad TTL-to-ECL Translator 

Quad ECL-to-TTL Translator 

Dual D-Type Latch 

Dual D-Type Master-Slave Flip-Flop 


Dual 2-Input Multiplexer With Clocked 
D-Type Latches and Common Reset 


10133 
10134 
10135 
10136 
10137 
10141 
10149 
10155 
10158 


Quad Latch With D-Type Inputs and Enable Outputs 
Dual 2-Input Multiplexer With Clocked D-Type Latches 
Dual J-K Master-Slave Flip-Flop 

Universal Hexadecimal Counter 

Universal Decade Counter 

4-Bit Universal Shift Register 

1024-Bit, 4 Bits per Word PROM 

16-Bit, 2 Bits per Word CAM 


Quad 2-to-1 Multiplexer (Non-Inverting) 
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Availability Guide 40K ECL 


10K ECL SERIES (Continued) 


DESCRIPTION 


DEVICE 
TYPE 


10159 


AVAIL. 


COMMENTS 


10164 8-Input Multiplexer With Enable Input 
10165 8-Input Priority Encoder 
10171 Dual 2-Bit Decoder (1-of-4 Lines LOW) 


10172 Dual 2-Bit Decoder (1-of-4 Lines HIGH) 
10173 Quad 2-Input Multiplexer With Latched Outputs 


2 Wire-OR Common Clock Inputs 


10470A 4096-Bit RAM (4096 x 1) 
4096-Bit RAM (256 x 4) 


10474A 
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100K ECL SERIES 


DEVICE 
TYPE 


100101 
100102 
100107 
100112 
100113 
100114 
100117 
100118 
100122 
100123 
100124 
100125 
100126 
100131 
100136 
100141 
100145 
100150 
100151 
100155 
100158 
100160 
100163 
100164 
100165 
100166 
100170 
100171 
100175 
100179 
100180 
100181 


DESCRIPTION AVAIL. 


COMMENTS 


Triple 5-Input Gate A 
Quint 2-Input Gate 

Quint Exclusive-OR/NOR 
Quad Driver 

Line Driver 

Line Receiver 

Triple AOI 

5-Wide AOI 

9-Bit Buffer Gate 

Hex Bus Driver 

TTL-to-ECL Translator 
ECL-to-TTL Translator 
Backplane Driver 

Triple D Flip-Flop (2ns) 
Multipurpose Counting Register 
8-Bit Universal Shift Register 
16 X 4 Register File 

Hex D-Latch 

Hex D Flip-Flop 

Quad Multiplexer/Latch 

Shift Matrix 

Dual 9-Bit Parity 

Dual 8-Input Multiplexer 


Q4 '86 


Samples Q4 '86 


ee 
ee el 
ne 
ee 
re 
Da 
16-Input Multiplexer ; sd 
Universal Priority Encoder Lo 
9-Bit Comparator fC 
Universal Decoder Poe 
ees 


a 

: 
Signetics Proprietary 

A 


Triple 4-Input Multiplexer 
100K -10K Translator 

Carry Look-Ahead Generator 
Fast 6-Bit Adder 

4-Bit Binary/Decimal ALU 


100255 

100422B 
100470A 
100474A 


TTL- 100K Bidirectional Translator 
1024-Bit RAM (256 x 4) 

4096-Bit RAM (4096 x 1) 

4096-Bit RAM (1024 x 4) 
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GATES 


DEVICE 
FUNCTION NUMBER 


OR/NOR GATES 


Triple 4-3-3 input NOR 10106 
Quad 2-input NOR with strobe 10100 
Dual 4-5 input OR/NOR 10109 
Triple 2-3-2 input OR/NOR 10105 
Triple 5-inpbut OR/NOR 100101 
Quad 2-input OR/NOR (one input common) 10101 
Quint 2-input OR/NOR with common enable input 100102 
Quad 2-input NOR (one input common) 10102 


Quad 2-input OR (3 OR and 1 OR/NOR) 10103 


EXCLUSIVE-OR/NOR GATES 


Quad Exclusive-OR with enable input 10113 
Triple 2-input Exclusive-OR/Exclusive-NOR 10107 
Quint Exclusive-OR/Exclusive-NOR with compare output 100107 


AND, AND/NAND GATES 
Dual 4-input AND/NAND 
Quad 2-input AND 


OR-AND-INVERT COMBINATION 


Dual 2-wide 3 input OR-AND 10118 
4-wide 4-3-3-3 input OR-AND 10119 
Dual 2-wide 2-3 input OR-AND/OR-AND-INVERT 10117 
4-wide OR-AND/OR-AND-INVERT 10121 
Triple 1-2-2 input OR-AND/OR-AND-INVERT 100117 
Quint 2-4-4-4-5 input OR-AND/OR-AND-INVERT 100118 


FLIP-FLOPS 


DEVICE COMMON | CLOCK 
FUNCTION NUMBER CLOCK ENABLE RESET 


Dual D-type master-slave 10131 
Dual D-type master-slave (high-speed) 10231 


Triple D-type master-slave 100131 
Triple D-type master-slave (high-speed) 100231 
Hex D-type master-slave 10176 
Hex D-type master-slave 100151 
Dual J-K master-slave 10135 
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LATCHES 


DEVICE COMMON CLOCK 
FUNCTION NUMBER CLOCK RESET ENABLE OUTPUT 


Dual D-type 2-input multiplexer, clock, and 10132 
common reset 

Dual D-type 2-input multiplexer, clock, and 10134 
common reset 


Triple D-type 100130 

Quad with D-type inputs and enable outputs 10133 

Quint D-type with common reset, and 2 wired-OR 10175 
common clock inputs 

Hex D-type 100150 


MULTIPLEXER 


DEVICE ENABLE SELECT 
FUNCTION NUMBER INPUT INPUTS eer y 


Quad 2-to-1, non-inverting 10158 True 
Quad 2-to-1, inverting 10159 : Comp 
8-input with enable input 10164 Aso, Asi, Ase True 
Quad 2-input with latch outputs 10173 Ds True 
Dual 4-to-1 with enable input 10174 A, B True 
Quad multiplexer/latch 100155 So, $4 True & Comp 
Dual 8-input 100163 So, $1, So Comp 
Triple 4-input with enable input 100171 So, S1 True & Comp 
16-input 100164 So, Si, Se, S3 Comp 


DECODER/DEMULTIPLEXER 


DEVICE | ADDRESS ENABLE OUTPUT 
FUNCTION NUMBER INPUT LEVEL LEVEL 


1-of-8 decoder with 2 enable inputs 10161 2 (LOW) 8 (LOW) 
(active LOW outputs) 

1-of-8 decoder with 2 enable inputs 10162 2 (LOW) 8 (HIGH) 
(active HIGH outputs) 

Dual 1-of-4 decoder with one common and 10171 2 (HIGH), 1 (LOW) 1 (LOW) 
two individual inputs (active LOW outputs) 

Dual 1-of-4 decoder with one common and 10172 2 (LOW), 1 (HIGH) 8 (HIGH) 
two individual inputs (active HIGH outputs) 

Universal demultiplexer/decoder 100170 4 (LOW) 8 (HIGH) 


REGISTERS/SHIFT REGISTERS 


DEVICE SERIAL PARALLEL CLOCK 
FUNCTION NUMBER ENTRY ENTRY EDGE 


4-bit universal shift register 10141 Do, Dy, Do, Dg 
8-bit shift register 100144 | 8 | Dy |  — Poyeseseees 

16 X 4 read-while-write 100145 16 . 4 

Register file 

8-bit shift matrix 100158 | 8 J|[ =) | Dayes 22 sn er 
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COUNTERS 


DEVICE PARALLEL 
FUNCTION NUMBER MODULUS ENTRY PRESETTABLE 


Universal hexadecimal 10136 Synchronous 
Universal decade 10137 Synchronous 
4-stage counter/shift register 100136 Synchronous 


CLOCK 
EDGE 
BUS AND LINE DRIVERS 


DEVICE 
FUNCTION NUMBER OUTPUT 


Dual 3-input/3-output OR line driver 10110 True 


High-speed dual 3-input/3-output OR line driver 10210 True 

Dual 3-input/3-output NOR line driver 10111 Complement 
High-speed dual 3-input/3-output NOR line driver 10211 Complement 
Triple 4-3-3-input bus driver 10123 Complement 
Quad current-mode differential bus driver 10192 True & Complement 
Quad driver 100112 True & Complement 
Quad driver (high-speed) 100113 True & Complement 
Hex bus driver 100123 True 


9-bit backplane driver 100126 True 


RECEIVERS 


DEVICE 
FUNCTION NUMBER OUTPUT 


Triple differential line receiver 10114 True & Complement 
Quad differential line receiver 10115 True 

Triple differential line receiver 10116 True & Complement 
Triple differential line receiver (high-speed) 10216 True & Complernent 
Quint differential line receiver 100114 True & Complement 


BUFFERS, INVERTERS, TRANSLATORS 


DEVICE 
FUNCTION NUMBER OUTPUT 


Hex buffer with enable input, non-inverting 10188 True 

9-gate buffer 100122 Complement 
Hex inverter with enable input 10189 Complement 
Quad TTL-to-ECL translator 10124 True & Complement 
Hex TTL-to-ECL translator 100124 True 

Quad ECL-to-TTL translator 10125 True 

Hex ECL-to-TTL translator 100125 True 
100K-to-10K translator 100175 True 
TTL-to-100K bidirectional translator 100255 True 


PRIORITY ENCODERS 
DEVICE INPUT ENABLE INPUT/OUTPUT 
FUNCTION NUMBER (LEVEL) (LEVEL) 
8-Input 10165 LOW Active LOW 
Universal 100165 LOW Active LOW 
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ARITHMETIC FUNCTIONS 


FUNCTION DEVICE NUMBER 


4-bit arithmetic logic unit/function generator 
4-bit binary/BCD ALU 


High-speed 6-bit adder 
Dual 2-bit adder/subtractor 
Look-ahead carry block 
Carry look-ahead generator 


COMPARATORS 


a — 


B NCTION 


12-bit parity checker/generator 
Dual 9-bit parity generator/8-bit comparator 


LSI 


28-bit ALU 

4-byte MUX 

16 X 8 switching matrix 

4-byte comparator with MUX 
High-speed FIFO RAM controller 


ECL RAMS 


FUNCTION DEVICE NUMBER 


1K-bit (variable organization) 


4K-bit (4096 x 1) 


4K-bit (1024 x 4) 
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10181 
100181 
100180 

10180 

10179 
100179 


FUNCTION DEVICE NUMBER 


| DEVICE NUMBER NUMBER 


10160 
100160 
FUNCTION DEVICE NUMBER 


100310 
100330 
100331 
100340 
100380 


10422B 
10422C 
100422B 
100422C 
10470A 
100470A 
10474A 
100474A 
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SIGNETICS QUALITY 

Signetics has put together a winning process 
for manufacturing ECL Logic. Our standard is 
zero defects, and current customer quality 
statistics demonstrate our commitment to this 
goal. 


The ECL Logic produced in the Standard 
Products Division must meet rigid criteria as 
defined by our design rules and as evaluated 
with a thorough product characterization and 
quality process. The capabilities of our manu- 
facturing process are measured and the re- 
sults evaluated and reported through our 
corporate-wide QAO5 database system. The 
SURE (Systematic Uniform Reliability Evalua- 
tion) program monitors the performance of 
our product in a variety of accelerated envi- 
ronmental stress conditions. All of these pro- 
grams and systems are intended to prevent 
product-related problems and to inform our 
customers and employees of our progress in 
achieving zero defects. 


RELIABILITY BEGINS WITH THE 


DESIGN 

Reliability and quality must begin with design. 
No amount of extra testing or inspection will 
produce reliable ICs from a design that is 
inherently unreliable. Signetics follows very 
strict design and layout practices with its 
digital circuits. To eliminate the possibility of 
metal migration, current density in any path 
cannot exceed 1 X 10°Amp/cm? for 10K 
ECL and 2 X 10°Amp/cm? for 100K ECL. 
Layout rules are followed to minimize the 
possibility of shorts, circuit anomalies, and 
SCR-type latch-up effects. Numerous ground- 
to-substrate connections are required to en- 
sure that the entire chip is at the same 
potential, thereby precluding internal noise 
problems. 


PRODUCT CHARACTERIZATION 
Before a new design is released, the charac- 
terization phase must be completed so that 
the distribution of parameters resulting from 
lot-to-lot variations is well within specified 
limits. Such extensive characterization data 
also provides a basis for identifying unique 
application-related problems which are not 
part of normal data sheet guarantees. Char- 
acterization takes place from 0°C to +85°C 
and at +10% supply voltage. 
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QUALIFICATION 

Formal qualification procedures are required 
for all new or changed products, processes 
and facilities. These procedures ensure the 
high level of product reliability our customers 
expect. New facilities are qualified by corpo- 
rate groups as well as by the quality organiza- 
tions of specific units that will operate in the 
facility. After qualification, products manufac- 
tured by the new facility are subjected to 
highly accelerated environmental stresses to 
ensure that they can meet rigorous failure 
rate requirements. New or changed process- 
es are similarly qualified. 


QAO5 

The QAO5 system collects the results of 
product assurance testing on all finished 
goods lots and feeds this data back to 
concerned organizations where appropriate 
action can be taken. The QAO5 reports EPQ 
(Estimated Process Quality) and AOQ (Aver- 
age Outgoing Quality) results for electrical 
visual/mechanical, hermeticity, and docu- 
mentation audits. Data from this system is 
available on request. 


THE SURE PROGRAM 

The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod- 
ucts from all Signetics' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced in 
1964, has evolved to suit changing product 
complexities and performance requirements. 


The SURE program has two major functions: 
Long-term accelerated stress performance 
audit and a short-term accelerated stress 
monitor. In the case of ECL Logic products, 
samples are selected that represent all ge- 
neric product groups in all wafer fabrication 
and assembly locations. 


THE LONG-TERM AUDIT 
One hundred devices are subjected to each 
of the following stresses every eight weeks: 


@ High Temperature Operating Life: 
Ty = 150°C, 1000 hours, static biased 

@ High Temperature Storage: Ty = 150°C, 
1000 hrs 

@ Temperature-Humidity-Biased Life: 85°C, 
85% relative humidity, 1000 hrs, static 
biased 
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@® Temperature Cycling (Air-to-Air): -65°C 
to +150°C, 100 cycles 


THE SHORT-TERM MONITOR 
Ten parts of each process batch (25,000 pcs 
typ) are subjected to a High Temperature 
Operating Life XXX 125°C, 168 hours, re- 
verse biased at Vee = —5V. 


SURE REPORTS 

The data from these test matrices provides a 
basic understanding of product capability, an 
indication of major failure mechanisms and an 
estimated failure rate resulting from each 
stress. This data is compiled periodically and 
is available to customers upon request. 


Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly addi- 
tional testing. 


RELIABILITY ENGINEERING 

In addition to the product performance moni- 
tors encompassed in the Logic SURE Pro- 
gram, Signetics' Corporate and Division Reli- 
ability Engineering departments sustain a 
broad range of evaluation and qualification 
activities. 


Included in the engineering program are: 


— evaluation and qualification of new or 
changed materials, assembly/wafer- 
fab processes and equipment, product 
designs, facilities and subcontractor; 


— device or generic group failure rate 
studies; 


— advanced environmental stress devel- 
opment; 


— failure mechanism characterization. 


The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor, however, more 
highly accelerated conditions and extended 
durations typify the engineering projects. Ad- 
ditional stress systems such as biased pres- 
sure pot, power-temperature cycling, and cy- 
cle-biased temperature-humidity, are also in- 
cluded in the evaluation programs. 


FAILURE ANALYSIS 
The SURE Program and the Reliability Engi- 
neering Program both include failure analysis 
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activities and are complemented by Corpo- 
rate, Divisional, and Plant Failure Analysis 
departments. These engineering units pro- 
vide a service to our customers who desire 
detailed failure analysis support, and they in 
turn provide Signetics with the technical un- 
derstanding of the failure modes and mecha- 
nisms actually experienced in service. This 
information is essential feedback necessary 
for the continued assessment of the applica- 
bility of the stress conditions utilized to mea- 
sure product performance. 


ZERO DEFECTS PROGRAM 

In recent years United States Industry, and 
particularly those of you who buy integrated 
circuits, has increasingly demanded improved 
product family. We at Signetics believe you 
have every right to expect quality products 
from a supplier. The benefits which are de- 
rived from quality products can be summed 
up in the words, lower cost of ownership. 
Those of you who invest in costly test equip- 
ment and engineering to assure that incoming 
products meet your specifications have a 
special understanding of the cost of owner- 
ship. But your cost does not end there; you 
are also burdened with inflated inventories, 
lengthened lead times, and more rework. 


SIGNETICS UNDERSTANDS 
CUSTOMERS' NEEDS 


Signetics has long had an organization of 
quality professionals within the operating un- 
its, coordinated by a corporate quality depart- 
ment. This organization provides leadership, 
feedback, and direction for achieving our high 
level of quality. Special programs are targeted 
on specific quality issues. For example, a 
program to reduce electrically defective units 
improved outgoing quality levels by an order 
of magnitude. 


In 1980 we recognized that in order to 
achieve outgoing levels on the order of 100 
ppm (parts per million), down from an industry 
practice of 10,000 ppm, we needed to supple- 
ment our traditional quality programs with one 
that encompassed all activities and all levels 
of the company. Such unprecedented low 
levels could only be achieved by contributions 
from all employees, from the R&D laboratory 
to the shipping dock. In short, a program that 
would effect a total cultural change within 
Signetics in our attitude toward quality. 


QUALITY PAYS OFF FOR OUR 
CUSTOMERS 

Signetics' dedicated programs in product 
quality improvement, supplemented by close 
working relationships with many of our cus- 
tomers, have improved outgoing product 
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quality more than twenty-fold. Today, many 
major customers no longer test Signetics 
circuits. Incoming product moves directly 
from the receiving dock to the production line, 
greatly accelerating throughput and reducing 
inventories. Additional customers have pared 
significantly the amount of sampling done on 
our products. Others are beginning to adopt 
these cost-saving practices. 


We closely monitor the electrical, visual, and 
mechanical quality of all our products and 
review each return to find and correct the 
cause. Since 1981, over 90% of our custom- 
ers report a significant improvement in overall 
quality. (See Figure 1.) 


At Signetics, quality means more than work- 
ing circuits. It means on-time delivery of the 
right quantity of the product at the agreed 
upon price. (See Figure 2.) Our quality im- 
provement programs extend out from the 
traditional areas of product performance into 
the administrative areas which affect order 
entry, scheduling, delivery, shipping, and in- 
voicing. 


ONGOING QUALITY PROGRAM 
"Do it Right the First Time" 


The intent of this innovative program is to 
change the perception of Signetics' employ- 
ees that somehow quality is solely a manu- 
facturing issue where some level of defects is 
inevitable. This attitude has been replaced by 
one of acceptance of the fact that all errors 
and defects are preventable; a point of view 
shared by technical and administrative func- 
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tions equally, and, we are sure, welcomed by 
our customers. 


This program extends into every area of the 
company, and more than 40 qualilty improve- 
ment teams throughout the organization drive 
its ongoing refinement and progress. Key 
components of the program are the Quality 
College, the ''Make Certain'' Program, Cor- 
rective Action Teams, and the Error Cause 
Removal System. 


The core concepts of doing it right the first 
time are embodied in the four absolutes of 


quality: 
1. The definition of quality is conformance to 
requirements. 


2. The system to achieve quality improvement 
is prevention. 


3. The performance standard is zero 
defects. 


4. The measurement system is the cost of 
quality. 
Quality College 


Almost continuously in session, the Quality 
College is a prerequisite for all management 
and technical employees. The intensive cur- 
riculum is built around the four "absolutes" of 
quality; colleges are conducted at company 
facilities throughout the world. 


"Making Certain'' — 


Administrative Quality 


improvement 
Signetics' experience has shown that the 
largest source of errors affecting product and 


1984 1985 
OP01190S 


1983 


Figure 1. Signetics Quality Progress 
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Figure 2. Performance to Schedule On-Time Delivery 


service quality is found in paperwork and in 
other administrative functions. The ''Make 
Certain'' program focuses the attention of 
management and administrative personnel on 
error prevention, beginning with each employ- 
ee's own actions. 


This program promotes defect prevention in 
three ways: by educating employees as to the 
impact and cost of administrative errors, by 
changing attitudes from accepting occasional 
errors to one of accepting a personal work 
standard of zero defects, and by providing a 
formal mechanism for preventing errors. 


Corrective Action Teams 
Employees with the perspective, knowledge, 
and necessary skills are formed into ad hoc 
groups called Correction Action Teams. 
These teams, the major force within the 
company for quality improvement, resolve 
administrative, technical and manufacturing 
problems. 


Error Cause Removal (ECR) 


System 

The ECR System permits our employees to 
report to management any impedient to doing 
their job right the first time. Once reported, 
management is obliged to respond promptly 
with a corrective program. Doing it right the 
first time in all company activities produces 
lower cost of ownership through product 
defect prevention. 


Product Quality Program 

To reduce defects in outgoing products to 
nearly immeasurable levels, we created the 
Product Quality Program. This is managed by 
the Product Engineering Council, a task force 
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composed of the top product engineering and 
test professionals in the company. This 
group: 


1. Sets aggressive product quality improve- 
ment goals. 


2. Provides corporate-level visibility and 
focuses on problem areas. 


3. Serves as a corporate resource for any 
group requiring assistance in quality 
improvement. 


4. Drives quality improvement projects. 


As a result of this aggressive program, every 
major customer who reports back to us on 
product performance is reporting significant 
progress. 


Standard Quality Programs 

Qualification — Formal qualification proce- 
dures are required for all new or changed 
products, processes and facilities. These pro- 
cedures ensure the high level of product 
reliability our customers expect. New facilities 
are qualified by the corporation and by the 
quality organizations of the product line that 
will operate the facility. After qualifications, 
products manufactured by the new facility are 
subjected to highly accelerated environmen- 
tal stresses to ensure that the products can 
meet rigorous failure rate requirements. New 
or changed processes are qualified similarly. 


Failure Analysis — This vital function is con- 
ducted by product line and plant failure analy- 
sis units coordinated through the corporate 
failure analysis group, a part of corporate 
reliability engineering. Our ten failure analysis 
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groups were expanded to 16 during 1984 in 
our ongoing effort to accelerate and improve 
our understanding of product failure mecha- 
nisms. 


Reliability Database — This computerized da- 
tabase contains product reliability information 
collected from around the world. It is updated 
and published quarterly in the ''Signetics 
Product Reliability Summary". 


Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly proce- 
dures. 


Vendor Certification Program — Our vendors 
are taking ownership of their own product 
quality by establishing improved process con- 
trol and inspection systems. They subscribe 
to the zero defects philosophy. Progress has 
been excellent. Through intensive work with 
vendors, we have improved our lot accep- 
tance rate on incoming materials as shown in 
Figure 3. Simultaneously, waivers of incoming 
material have been eliminated. Higher incom- 
ing quality material to us ensures higher 
outgoing quality products for you. 


QUALITY AND RELIABILITY 
ORGANIZATION 


Quality and reliability specialists at the pro- 
duct-line level are involved in all aspects of 
the product, from design through every step 
in the manufacturing process, and provide 
product assurance testing of outgoing prod- 
uct. A separate corporate-level group pro- 
vides direction and common facilities. 


Quality and Reliability Functions 
® Manufacturing quality control 
@ Product assurance testing 


@ Laboratory facilities — failure analysis, 
chemical, metallurgy, thin film, oxides 


@ Environmental stress testing 
@ Quality and reliability engineering 
@ Customer liaison 


COMMUNICATING WITH EACH 
OTHER 


For information on Signetics' quality pro- 
grams or for any question concerning product 
quality, the field representative in your area 
will provide you with the quickest access to 
answers. Or, write on your letterhead directly 
to the Corporate Director of Quality at the 
corporate address shown at the back of this 
data manual. 


We are dedicated to preventing defects. 
When product problems do occur, we want to 
know about them so we can eliminate their 
causes. We are committed to zero defects. 
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Figure 3. Lot Acceptance Rate from Signetics Vendors 


Here are some ways we can help each other: 


@ Provide us with one informed contact 
within your organization. This will 
establish continuity and build confidence 
levels. 

@ Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can help 
prevent problems before they occur. 
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@ Test correlation data is very useful. 
Line-pull information and field failure 
reports also help us improve product 
performance. 


® Provide us with as much specific data 
on the problem as soon as possible to 
speed analysis and enable us to take 
corrective action. 


@ An advance sample of the devices in 
question can start us on the problem 


resolution before physical return of 
shipment. 


This teamwork with you will allow us to 
achieve our mutual goal of improved product 
quality. 


MANUFACTURING: DOING IT 
RIGHT THE FIRST TIME 


In dealing with the standard manufacturing 
flows, it was recognized that significant im- 
provement would be achieved by ''doing 
every job right the first time'', a key concept 
of the quality improvement program. During 
the development of the program many pro- 
found changes are being made. Key changes 
include such things as implementing 100% 
AC testing on all products as well as upgrad- 
ing test handlers to insure 100% positive 
binning. Some of the other changes and 
additions are to tighten the outgoing QA lot 
acceptance criteria to the tightest in the 
industry, with zero defect lot acceptance 
sampling across all three temperatures. 


The achievements resulting from the im- 
proved process flow have helped Signetics to 
be recognized as the leading Quality supplier 
of ECL Logic. These achievements have also 
led to our participation in Ship-to-Stock pro- 
grams, which our customers use to eliminate 
incoming inspection. Such programs reduce 
the user cost of ownership by saving both 
time and money. 
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INTRODUCTION 

The purpose of this section is to assist 
personnel involved with testing of ECL by 
discussing various testing methods and tech- 
niques needed in testing ECL devices. 


TEST SEQUENCE 

ECL testing is usually done in the following 
sequence: functional testing, DC testing and 
AC testing. 


Functional Testing 

The purpose of functional testing is to verify 
that the device is working. Functional testing 
is done on the automatic tester by simulating 
in-circuit condition. The inputs are driven 
using Viy and V\ values. The outputs are 
compared against Voy and Vo, limits. 


DC Testing 

After the functional testing, all DC parameters 
in the DC Characteristics are tested for each 
input and output on the automatic tester. 


It is important to emphasize that the specified 
limits in the DC Characteristics can be met 
only after thermal equilibrium has been estab- 
lished. Thermal equilibrium is established by 
applying power for at least 2 minutes while 
maintaining transverse air flow of 2.5 meters/s 
(500 linear feet/min). 


Power Supply 
power 


Power Supply 

supply current 
Pulse Generator DC resolution 
Pulse Generator 


Test Fixture Contact 
resistance 

Test Fixture Output 
termination 


Current 
capability 


Noise-free 


Test Fixture Decoupling 
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Threshold measurement is the most difficult 
DC parameter test on the automatic tester. If 
all inputs are at threshold simultaneously, the 
device may tend to oscillate when in a test 
environment. 


Make sure that each input and output is 
terminated through a 502 resistor to -2.0V. 


Although suggested test conditions are de- 
scribed for Vou, Vout: Voit, and Vo_t, they 


are not necessarily worst case. The following 
is a recommendation as to what to look for in 
considering output voltages in the worst case. 


Vou and Vo, levels on ECL devices are 
somewhat current path dependent, i.e., the 
Output voltage level can vary depending on 
how the output is being driven by the internal 
circuitry. Also, the effect is different for Voy 
than for Vo,. This can be explained by 
analyzing the circuit in Figure 1. 


0 Vcc2 (1) 


© Vcci (16) 


O Vee (8) 


TC05720S 


Figure 1 


Since ECL is noted for high current requirements, power supplies of Veg should be capable of 
supplying current with a 25% reserve over the highest powered part. The power supply must 
provide well over 1 Ampere. 


Since the voltage swing on ECL input and output levels is only about 800mV, it is important that 
the power supplies be extremely clean and free of spikes, hum, or other types of noise. 


Since the threshold measurements require that input voltage be extremely accurate and 
repeatable, the driver and the output comparator should have an accuracy of +1mV. 


It is important that the rise and fall time of the clock pulses be fast, clean, and free from 
overshoot. 


The Sampling scope should be able to handle rise time of 100ps and preferably should have a 
digital display for easier readout. 


Contact resistance between device pins and test pins should be kept to less than 50mQ2 to 
avoid oscillation. Free length of contact (portion not matched to 5022 terminating resistor) should 
be kept to less than 10mm. 


All inputs must be terminated through a 5022 resistor to ground or through a built-in 50Q resistor 
of pulse generator. 


To minimize reflection, all outputs musi be terminated through a 502 resistor to Ground, or 
through a built-in 502 resistor of the sampling scope. 


Jig delay Effort should be made to cut down propagation delay due to the fixture (jig) itself. 


To avoid oscillations, great care should be taken to decouple the Vcc, Voce, Vcec3, and Veg to 
Ground. 
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QO, Q1, and Q2 are the input transistors in 
this simplified schematic of a 10100. Q4, D1 
and D2, and R9 and R10 form the voltage 
reference supply (Vgp). If the voltage at the 
base of any or all of the input transistors rises 
above Vgp, the transistor will begin to con- 
duct current down through R6, thus diverting 
most of the base current away from the 
output transistor, Q5. The voltage at the 
output pin will drop toward Vr via a 502 
termination resistor, Rr. 


If only one input transistor is conducting, all 
the current that is diverted away from Q5 will 
flow through it. 


lf two input transistors are conducting, that 
same amount of current will be split evenly by 
each transistor. Since the saturation resis- 
tance (Rgat) of any real transistor is not zero, 
a smaller voltage drop will result causing a 
slightly lower voltage at the output. 


lf all three input transistors are conducting, 
the current will be split three ways and a still 
lower voltage will result. Since the most 
negative output voltage is Vo_min, the above 
condition would represent the worst case for 
that test. Therefore, if the most positive LOW 
state is Vo_max, the worst-case condition for 
that would be with only one input transistor 
conducting. It is advisable then to test Vo. max 
with each input HIGH, one at a time. 


In the case of Voy, there is only one possibili- 
ty — all inputs low — so it is not necessary (or 
possible) to test anything but that one condi- 
tion. 


It is fairly simple to see from the above 
example what the worst cases are for most 
gates (provided a schematic is available). As 
the circuitry advances into flip-flops and be- 
yond into the even more advanced functions, 
the worst-case conditions become a little 
more difficult to determine, although the phi- 
losophy remains the same. The easiest way 
to determine how the output is affected is to 
start at the base of the output transistor to 
see what components directly drive it, then 
determine all of the possible combinations 
from all of the available inputs. Of course, 
only the worst possible combinations need to 
be tested. 


March 1986 


LD05330S 


Figure 2 


When testing inverting circuits, the parameter 
that is usually affected is Vo,; but in non- 
inverting circuits, Voy is path dependent. 
Referring to the simplified schematic of a 
10101 in Figure 2, the inverting output is 
affected the same as in the previous example 
but this device also has a non-inverting output 
from the emitter of Q3. With both inputs 
HIGH, Q4 diverts most of the base current 
away from the base of Q3, thus the output is 
LOW and that is the only LOW state condition 
that can exist. 


If one input goes HIGH, most of the current 
from R5 can now flow into the base of Q3 
pulling the emitter HIGH. If the other input 
transistor goes high also, the voltage drop will 
be shared equally between Q1 and Q2 and 
the voltage at their emitters could rise a few 
more millivolts. In turn, the emitter of Q4 will 
rise along with the collector of Q4, the base 
of Q3 and therefore the output emitter. So the 
worst-case VoHmax test for this device would 
be with both inputs HIGH and the worst-case 
VoHmin Would be with only one input HIGH at 
a time. 


Every effort has been made to include simpli- 
fied circuit schematics for all devices in the 
limited space of this databook to aid the in 
testing and circuit design with Signetics' ECL 
devices. 


AC Testing 

It is important to emphasize that the specified 
limits in the AC Characteristics can be met 
only after thermal equilibrium has been estab- 
lished. Thermal equilibrium is established by 
applying power for at least 2 minutes while 
maintaining transverse air flow of 2.5 
meters/s (500 linear feet/min) over the de- 
vice either mounted in the test socket or on 
the printed circuit board. 


Since few automatic testers nave sufficient 
accuracy to perform sub-nanosecond testing, 
AC testing is one of the most difficult tests to 
accomplish. Depending on the accuracy and 
repeatability of the automatic tester, a manual 
bench-type tester may be required for corre- 
lation to complement the AC testing with the 
automatic tester. 
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THE ECL GATE 

Figure 1.1 shows a basic ECL 10K OR/NOR 
gate having two inputs and two complemen- 
tary outputs. The gate's current switching 
stage is shown in Figure 1.2. The input 
voltage, Vin, Controls the current, |. When Vin 
changes logic levels, | is switched between 
Qo and Qs. Vgp, the reference voltage, is held 
at a fixed voltage by an internal voltage driver, 
with the fixed voltage being midway between 
the input voltage threshold region. As the 
current is switched, the output voltages 
Vout1 and Voyte2 also change, giving a NOR 
and an OR logical output, respectively. 


The net output voltage swing is determined 
by Rg and R¢ and the magnitude of |. | can be 
determined from: 


™ Max(Vin, Ves) - Vee - Vee 
R7 


where Vgzg is the base-emitter voltage drop of 
Qo or Qs, (on the order of 0.8V). 


If Max(Vin_) > Max(Vgp), then 
i” Max(Vin) - Vee - Vee 
R7 
If Max(Vin) < Max(Vgp), then 
tis Max(Vpp) - Vee - Vee 
R7 


| is on the order of several milliamperes (4mA 
for a 10K gate). 


Eq. 1.1 


Eq. 1.2 


Eq. 1.3 
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Figure 1.3 gives the switching characteristics 
of the circuit in Figure 1.2, with the output 
voltage given as a function of the input 
voltage. Four operating zones are shown, 
labeled A, B, C, and D. 


In Zone A, Vin is enough below Vgz to turn 
Qo off. V; is 


Voc - (I leakage Qo) (Rg) 


The current, |, passes almost entirely through 
Rg creating a voltage drop across Reg of about 
1V (the value of Rg is selected specifically to 
achieve this). Vgg is designed to be slightly 
lower than Vcc - (I) (Rg) to avoid saturation of 
Qs while maintaining a collector-base voltage 
> 0. For this purpose, Voc - Vgp is selected 
to be on the order of 1.3V. 


In Zone B, the transition region, the Vin is 
nearly Vgg. Both transistors, Qo and Qs, are 
on and conducting current. In this region the 
switching stage behaves like a differential 
amplifier. Qo2 and Qs are designed to be as 
nearly identical as possible so that when 
Vin = Vep, the current, |, is divided equally 
between the two, making the voltage drop 
across both R3 and Reg approximately 0.5V. 
The width of this zone is approximately 
100mvV at 25°C. The width varies with temper- 
ature by (4kT)/q (where k is the Boltzman 
constant, q is the charge of an electron, and 
T is the absolute temperature of the Vpe 
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Figure 1.1. Basic 10K ECL OR/NOR Gate 
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junction) due to the temperature dependence 
of the emitter-base junctions of Qo and Qs. 


In Zone C, Vin is enough above Vgzp to turn 
off Qs. As Vin rises, the emitter voltage, Ve, 
increases (since Ve = Vin-Vpg (Qe) and 
Vee (Qz2) is approximately constant) while Vgp 
remains constant until the base-emitter volt- 
age drop of Qs is sufficient to keep Qs on. In 
this zone V2 becomes equal to Vcc - (| leak- 
age Qs) (Re) and V; = (R93) (I). Rg is designed 
to make V; close to Voc - 1V. | varies in Zone 
C due to its dependence on Ve. Because of 
this, R7 is replaced by a current source in 
many circuits to produce better matched 
output characteristics, as well as other advan- 
tages that will be discussed in a later section. 
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If Max(Vjy) > Max(Vgp), then 
te Max(Vin) - Vee - Vee 
R7 
If Max(Viyn) < Max(Vgp), then 
_ Max(Vep) ~ Vee - Vee 


R7 
Figure 1.2. ECL Current Switch 
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Figure 1.3. Switching Characteristics of 
ECL Current Switch 


Signetics ECL Products 


User's Guide 


OP01970S 


Figure 1.4. Change in Base Current 
as a Function of Vin 
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Figure 1.5. Emitter-Follower Outputs 


In Zone D, Ve is high enough to allow Qo to 
saturate. Under this circumstance, the base- 
collector junction of Qo is forward-biased and 
the collector voltage begins to follow the 
input voltage, creating the upturn in the char- 
acteristic curve for V; in Figure 1.3. Because 
the current | can no longer be provided 
completely by the collector of the transistor, 
the difference is supplied by the base current 
of Qs, which increases considerably. The 
change in base current with increased input 
voltage is shown in Figure 1.4. This current is 
the input current of the simplified gate. The 
input voltage of an ECL gate is usually limited 
to prevent operation in Zone D. 


EMITTER-FOLLOWER BUFFERS 
— OUTPUT AND TRANSFER 


CHARACTERISTICS 

The V; and Vo signals of Figure 1.2 could be 
used directly as the output signals of the gate. 
However, there are two disadvantages in 
doing so. First, the voltage values of the logic 
levels generated by these nodes are not 
compatible with an input threshold voltage 
equal to Vag, so a downward shift of V; and 
Vo is required. Second, V; and V2 would have 


March 1986 


CHARGE 502 


CHARGE 2502 


OP01980S 


Figure 1.6. Vo as a Function of Io 
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Figure 1.7. Voyr as a Function 
of Ve (5022 Load) 


a high impedance for values of | in the several 
milliampere range. The addition of transistors 
Q; and Q4, shown in Figure 1.5, eliminates 
both of these problems. The output voltage 
level is shifted down by Vpe(on). And, be- 
cause these transistors are configured as 
emitter-followers, they provide a low output 
impedance allowing the circuit to drive trans- 
mission lines with characteristic impedances 
of 502 or greater. 


Figure 1.6 shows the output characteristic, Vo 
(=V3 or V4), as a function of the output 
current, lo, for Zone A or Zone C. Two load 
lines are shown: 50Q and 25022. The 502 load 
is connected to an intermediate voltage, Vtr, 
to limit the output current of the gate. Larger 
loads can be connected directly to Veg. 


Figure 1.7 gives the transfer characteristic, 
Vo (= V3 or V4) as a function of Ve. Note that 
the logic swing is now almost symmetrical 
about the reference voltage, Vgp, due to the 
voltage-level shifting by the Vege of the emit- 
ter-follower transistors, Q; and Qg. 


INTERNAL THRESHOLD 


VOLTAGE GENERATOR 

In 10K ECL circuits, the threshold voltage, 
Veep; Is provided by the internal voltage gener- 
ator shown in Figure 1.8. (The NOR output 
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O Vee 
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(Ry0)(1) = (R7)(1) 
(Rg)(1) = ¥2(Re)(I) 


Figure 1.8. Internal Voltage 
Generator — 10K ECL 


circuitry has been excluded for simplicity.) As 
with other device technologies, the transfer 
and other characteristics of ECL gates are 
temperature-dependent. This is mainly due to 
the temperature dependence of Vpe. 


As stated earlier, the logic HIGH and logic 
LOW noise margins of ECL gates should be 
symmetrical about Vege. Due to the tempera- 
ture dependence of Veg, this is possible at 
only a single temperature when the reference 
voltage, Vgp, is kept fixed. However, it is 
possible to maintain the symmetry of the 
noise margins over a wide temperature range 
if the reference voltage itself is made to be 
temperature-dependent. The voltage genera- 
tor of Figure 1.8 accomplishes this. The 
reference voltage for the current switch is 
taken from an emitter-follower, Qg. D; and Do 
help to stabilize the current in the emitters of 
Q3 and Qs against variations in temperature 
in that any change with temperature of the 
Vee of Qg and Qs is compensated by a similar 
change across D; and Do. 


Assume a temperature change, AT. This 
temperature change will produce a voltage 
change in each forward-biased Vgg junction, 
the amount of voltage change being 
AVpe = -kAT, where k = 2mV/°C. Assuming 
the gain through Qg is unity, the change in the 
reference voltage, Vgp, due to AT is given by 


‘ - 2AVeeRo Eq. 1.4 
BB Ro + Pao BE 
2 
= AVee - 
R 
( {tan 
Rg 
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When Qs conducts, Vout is at logic level 0. 
The change in Voyt due to AT is given by 
Eg. 1.5 


Re Re 
AVout (8) = -AVgp| — | + AVee] — | - AVeBe 
R7 R7 


Re 
Re - AVep + AVpeE | - AVpE 
7 


Note that in the equations for AVgs and 
AVouT only resistor ratios appear. This result 
is important because it is possible to hold 
resistor ratios to a much tighter tolerance 
than absolute values of resistors during de- 
vice fabrication. 


When Qz is off and Vour is at logic level 1, 
AVout(1) = - AVge Eq. 1.6 


Resistor values are chosen so that the ''aver- 
age'' AVpe of the two logic levels will equal 
AVpp. Therefore, if the Vee of Q4 and Q¢ are 
equal, then Vgz will remain centered between 
Vou and VoL. 


SELECTION OF Vcc AS 
REFERENCE VOLTAGE 


(GROUND) 

Unlike TTL gates, with ECL gates it is com- 
mon practice to ground the positive end of 
the voltage supply. One advantage of using 
this arrangement with ECL gates is that it 
minimizes external noise transfer. 


Figure 1.9 shows our ECL gate with the NOR 
output omitted for simplification. Usually the 
output voltage of the gate is the voltage 
between the emitter of Q4 and Voc (VouT), but 
we could just as easily consider the output 
voltage to be that between the emitter of Q, 
and Veg (V’oyt). As far as the output signal is 
concerned, the positive and negative sides of 
the supply are the same electrical point. As 
Figure 1.9 shows, closed-circuit loops are 
formed by the connection to Vcc. A varying 
magnetic flux can be produced in these loops 
by the currents in the gate, or by currents in 
neighboring gates, which produces an electro- 
magnetic field in the loops and in Vcc. This 
electromagnetic field, or induced voltage, is 
referred to as ''noise'' because it is random 
and unpredictable. It is represented in Figure 
1.10 by the voltage source Vw. 


With the inclusion of Vx, the two sides of the 
power supply, A and B, are no longer equiva- 
lent and Voyt and V’oyt are also no longer 
equivalent. Assume Qz is cut off. Then Vy 
can be considered across Rg, Q4 and Rex 
only. The impedance between the collector 
and emitter of Q, is 

Z le: Eq. 1.7 

cE*— 3 q. 1. 
(hre + 1) 

For hre =99 and Re = 3002, Zoe = 322. 
Then, Vout = (3/1,500)Vy = 0.002Vxy while 
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Figure 1.9. ECL Gate With NOR Output Omitted 
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Figure 1.10. ECL Gate (NOR Output Omitted) With ''Noise'' Generator, Vy 


Voc COMMON 


CIRCUIT | CIRCUIT 


Veg COMMON 
circuIT | CIRCUIT 
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Figure 1.11. Difference in Output Voltage of ECL Gate 
When Powered by Vcc vs. Powered by Vege 


V'out = (1,500/1,503)Vxyy = Vy. The advan- 
tage lies clearly with using Vout rather than 
V'ouT: 

It is also common practice to have the output 
terminal of a signal source and the input 
terminal of a signal measuring device use 
ground as one signal terminal. This practice is 
convenient since ground is usually the chas- 
sis on the relay rack on which the circuit is 
built, including the cabinet that houses the 
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unit, if any, and has the advantage that when 
units are interconnected, the chassis, cabi- 
nets, etc., are all joined electrically. 


Thus, since it is advantageous to use the 
positive side of Voc as one of the output 
terminals, and also advantageous to use 
ground as one such terminal, the positive side 
of Vcc is grounded. 
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Another advantage to the grounding arrange- 
ment employed with ECL is shown in Figure 
1.11 where the output voltages of two gates, 
one powered by Vcc and one powered by 
Veg, is shown. When Vcc is common to both 
gates, Von varies very little and the Vo, of 
each gate remains compatible with the 
threshold voltage, Vgp, of the other. Howev- 
er, when Vege is common to both gates, the 
output voltages Voy and Vo, of both gates 
can become so different that the threshold of 
the second gate is no longer compatible with 
the output voltage of the first gate. 


ECL LOGIC IMPLEMENTATION 

An ECL gate incorporating the basic structure 
of Figure 1.1 is shown in Figure 1.12. The 
input transistors Qo and Q3 are shown here in 
parallel. Additional transistors can be added 
in parallel to provide for multiple gate inputs. 


When the input voltages Viyy and Vino are in 
the LOW state (i.e. < Vgg), the input transis- 
tors Qo and Qs are cut off and Qs is conduct- 
ing. This creates a LOW level at the Vouto2 
output and a HIGH level at the Voyt1 output. 
lf either of the input voltages goes to the 
HIGH state (i.e. > Vgp), the current will switch 
to the corresponding input transistor and cut 
Qs off. Consequently, the Voyte output will 
go to HIGH and the Vout; output will go 
LOW. Thus, the circuit performs an OR func- 
tion 


Vos =A+B Eq. 1.8 


at the Voyt2 output and performs a NOR 
function 


Voi =A+B Eq. 1.9 
at the Voyti output. 
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Figure 1.12. ECL Logic Implementation 
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SERIES GATING 

The switching stage described in the previous 
section behaves like an inverting relay con- 
tact and, as with relays where contacts can 
be cascaded, ECL differential stages can also 
be cascaded. An example is shown in Figure 
2.1. Input transistors A and B have been 
placed in series to share a common current 
source, Qio, and implement an AND function. 
It is important to avoid saturating the lower 
transistors so that the complete benefits of 
non-saturating logic can be maintained. This 
can be accomplished by shifting the thresh- 
olds of the two differential stages by a voltage 
comparable to the logic swing on input A. ne 
Therefore, a second reference voltage, Vpp, ; 

is added to shift from 1V to 1.6V eee Figure 2.1. ECL AND Gate 
to Vg;. An equal shift is implemented for input 
A by the emitter-follower, Qy,2, shown in 
Figure 2.2. 


This logic block, called ''series gating,'' adds 
the NAND and AND logic functions to the OR 
and NOR capability of the basic ECL gate. 
This technique is so powerful, consumes so 
little power, and requires so few components 
that it has become the standard building 
block for complex circuits in ECL families 
having two or three levels of current-switch- 
ing. (The voltage of the 10K family was set at 
-—5.2V to allow three levels of current-switch- 
ing — two voltage shifts. For a simple gate 
with only one level of current switching, 2.6V 
to 3V would certainly have been sufficient.) 
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Figure 2.2. Series Gating With ECL 
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FLIP-FLOPS 

Flip-flop functions make extensive use of 
series gating. Figure 2.3 shows a simple flip- 
flop that, under the control of a clock signal, 
latches a ''data'' bit. When the clock is in the 
LOW state, current from the source transistor, 
Qg, is switched by Qj». to the differential 
"data'' stage formed by Qs and Qj3, and 
from there to the outputs Voyt and Vout. 
During the transition, this current controls the 
logic state of the ''internal outputs,'’ Qg and 
Qo, which reproduce the state of the data 
input. When the clock goes HIGH, the current 
is switched by Q7 to the differential pair 
formed by Qg and Q; 4, which is itself con- 
trolled by the internal outputs. The circuit is 
then latched on the data state that preceded 
the rise in the clock signal, regardless of the 
subsequent state of the data input. 


In this latched state, the data in the flip-flop 
can be changed by applying a LOW logic 
state to transistor Q4 or Q44, which then 
forces the output HIGH or LOW, thereby 
accomplishing a ''set-reset'' function. 


WIRED-OR FUNCTIONS 
Figure 2.4 shows another technique for imple- 
menting complex ECL functions: the ability to 
control several output emitter-followers with 
the same gate. This makes it very easy to 
generate supplementary signals. 


In Figure 2.4, four independent logic functions 
are implemented via only two differential 
stages by combining outputs. Note that for 
the internal outputs, which need only drive 
internal inputs having relatively high imped- 
ance rather than 502 lines, fairly large inter- 
nal resistors (Ry = 1k to 5k{2) can be used for 
Vee connections. 
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Figure 2.3. Basic D-Type Latch 
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Figure 2.4. Wired-OR Implementation 
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OUTPUT CHARACTERISTICS 
Figure 3.1 shows transfer curve and DC 
specification test points for a 10K ECL OR 
gate. Note the two sets of min/max logic level 
parameters. The first set, Vitmin/Vinmax; 
should cause the output to take a level 
somewhere within the Vo_max/Votmin and 
VoHmax/VoHmin Specification. The second set 
of logic level parameters relates to the 
switching thresholds. When a voltage Vj,7 is 
applied to the input, the OR output should be 
below the Vo,T level; and, when a voltage 
Vint is applied to the input, the output should 
be above the Vout level. 


Since variations in wafer fabrication process 
parameters can affect a gate's transfer char- 
acteristics, device performance is tested at 
the indicated test points to ensure that: 


1. the switching threshold falls within the 
rectangle defined at the lower left by the 
Vitt/Vott corner point and at the upper 
right by the Vint/VonHtT corner point; i.e. 
that switching does not begin outside this 
rectangle; 


2. quiescent logic levels fall within the spec- 
ified min/max ranges. 


In 10K ECL, this curve varies with tempera- 
ture and supply voltage changes. This is 
explained in detail in a later section. 


NOISE MARGIN 

Noise margin is a measure of a circuit's 
immunity to adverse DC operating conditions. 
Noise margin is defined for the HIGH state as 


VNH = Vout — VIHT Eq. 3.1 
and for the LOW state as 
Ve = Vier = Vou Eq. 3.2 


Where ''T"' is used to denote the threshold 
value for Vou, Voi, Vin and Vi. Figure 3.2a 
gives noise margins vs. temperature varia- 
tions for 10K ECL and 3.2b gives noise 
margins vs. power supply variations for 10K 
ECL: 


"Noise immunity'’ measures the minimum 
input noise that will propagate through cas- 
caded gates. This measurement, indicative of 
a device's immunity to noise during actual AC 
system operation, is difficult to measure and, 
therefore, is not specified on datasheets. 
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Vitmin Virmax Vier 


PARAMETER 


| Vinmin © Voncmin | Vw (mv) | 
Vn (nv) 


Vint Vin min 


Vou max 


Vil max 
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Figure 3.1. ECL OR Gate Transfer Curve With DC Specification Test Points 


a. 10K to 10K 
Minimum Noise Margin vs. Temperature Variations 


PARAMETER 


VEE 
- 10% 


Vn (mV) 


ee 


b. 10K to 10K 
Minimum Noise Margin vs. Vege Variations 


Figure 3.2. 10K ECL Minimum Noise Margins 


However, noise immunity of 10K devices is 
typically at least 40mV greater than the DC 
noise margin. 


Both 10K and 100K ECL device specifica- 
tions dictate that only one input at a time 
should be connected to a threshold level 
(Vint or Vi_t) and that all other inputs should 
be at Vinmax OF Vitmin during testing. 


INPUT CHARACTERISTICS 

As shown in Figure 1.1, gate inputs are not 
connected directly to the base of their input 
transistors, but instead are connected 
through a network of two resistors, Ry and Ro 
(or R4 and Rs). The resistor R; (R4) guaran- 
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tees a positive (real) input impedance at all 
frequencies. High frequency capacitive ef- 
fects could cause the input current to be put 
out of phase by more than 90° with regard to 
the input voltage, causing the appearance of 
a negative resistance on the base of Qa, if Ry 
(R4) was not included. The resistor Ro (Rs) 
pulls any unused inputs LOW, eliminating the 
need for external wiring on these inputs. 
However, because of large switching tran- 
sients associated with fast rise and fall times 
and the sensitivity of clocked devices (flip- 
flops, counters, etc.), it is advisable to use 
external components with clocked devices to 
assure that the unused inputs of such devices 
are securely tied to a low logic level. 
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Figure 3.3. ECL Gate Input Characteristics 
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Figure 3.4. Effect of Temperature on Output Voltage 


Figure 3.3 shows the input characteristics of 
an ECL gate. litmax is the guaranteed maxi- 
mum static load that is represented by the 
gate input. |)_min guarantees the internal pull- 
down resistance. 


CURRENT CONSUMPTION 

Current consumption is specified as the Pow- 
er Supply Drain Current, lee, and is the 
current that is drawn through the supply pin, 
Vee. lEEmax is measured with Vcc at OV and 
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Vee at -5.2V since maximum circuit speed is 
achieved at this power supply value. 


The magnitude of lege is affected by three 
separate portions of the ECL gate: the current 
switch, the reference voltage supply, and the 
output emitter-followers. leg limits specified 
for a particular device reflect the power re- 
quirements of the current switch (or switches) 
and reference voltage supply. However, ECL 
devices can support a broad range of output 
termination resistor values, with the particular 
value chosen depending on individual system 
performance requirements. Therefore, it is 
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necessary to add power requirements due to 
input current drain and output loading to the 
specified power supply drain current limit 
given in the device's datasheet. 


EFFECT OF TEMPERATURE 

10K ECL outputs rise with increasing temper- 
ature. This is mainly due to the dependence 
of Vege on temperature. 


Figure 3.4 shows output voltage as a function 
of temperature. Because of this temperature 
dependence, DC parameters are generally 
specified at three ambient temperatures: 
-30°C, +25°C, and +85°C. 


When designing with ECL devices, the follow- 
ing should be kept in mind: 


1. Maximum noise immunity is obtained 
when two connected circuits are at the 
same temperature; 


2. When a circuit is tested, thermal equilibri- 
um must be obtained before any meas- 
urements are made. 


EFFECT OF SUPPLY VOLTAGE 


ON 10K ECL 

As explained in Chapter 1, 10K ECL devices 
are specified with Vcc at ground and V_¢ at 
-5.2V because maximum noise immunity is 
achieved with this supply configuration. This 
convention is not mandatory; and, while not 
recommended because of loss of noise im- 
munity, it is possible to operate ECL devices 
from a TTL +5V power supply. 


10K ECL devices are specified for Ver = —5.2 
+10%. However, the best circuit speed is 
achieved with Vee = —5.2V. As Veg becomes 
more negative, both noise margin and power 
dissipation increases. As Veg becomes more 
positive, power dissipation decreases, but at 
the expense of a decrease in noise margin. 


Most 10K ECL devices have two power 
supply pins, Voc; and Vcco, to reduce cross- 
coupling between internal device compo- 
nents when the outputs are driving heavy 
loads. Voc; supplies current to the output 
transistors and Voce supplies current to the 
circuit logic transistors. 
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TRANSITION TIME AND 
PROPAGATION DELAY 


The dynamic characteristics of a device are 
those that define its effect on a specified 
input signal as that signal traveis through the 
device. They include the time required to 
change the output from one logic state to 
another, specified as the output transition 
time, and the time required for the output of 
the device to respond to an input signal, 
specified as the propagation delay. 


To accurately measure a device's dynamic 
performance, an environment very similar to 
the system environment in which the device 
will be used should be created. Input voltages 
applied should represent signals the device 
will see in the system; i.e., pulses having 
HIGH and LOW levels that are typical of Voy 
and Vo, and having edges that are represen- 
tative of the edges generated by the outputs 
of an interfacing device. An example is shown 
in Figure 4.1. 


The output transition time (tt_y and tty.) also 
gives an indication of the maximum operating 
frequency and of any high-frequency parasitic 
effects. For ECL devices, both tr_y and trHi 
are measured between 20% and 80% of the 
signal amplitude; i.e., in the transition region. 
Because ECL utilizes current-mode switching 
to eliminate transistor saturation storage de- 
lays and permits the use of differential com- 
parison techniques, transition rise times can, 
by design, be slowed via internal time con- 
stants without sacrificing throughput delays. 
This is an important advantage of ECL be- 
cause slower rise times minimize ringing and 
reflections and, therefore, simplify board de- 
sign. The typical edge rate for 100K ECL is 
1V/ns, 80% of the Schottky TTL edge rate. 


Propagation delay (tpp) defines the time it 
takes for a signal to travel internally from the 
input terminal and the output terminal of a 
device. Test equipment limitations make it 
necessary to measure the propagation time 
of ECL devices at 50% of the amplitude of 
both signals rather than at Vpp. 


INTERNAL SWITCHING 
Internal switching of the gate takes place in 
two stages (see Figure 1.10): 


1. In the first stage, the input voltage rises 
to Viy. The voltage change at the input of 
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Figure 4.1. Waveforms for Dynamic Characteristic Measurements 


transistor Qo is delayed, however, be- 
cause of its input capacitance. When its 
input voltage enters Zone B in Figure 1.3, 
Qs begins to conduct after a given time 
delay dependent on its cut-off frequency, 
Tr 

2. In the second stage Qo delivers current 
into resistor Rg. The collector voltage, 
followed by the output voltage, begins to 
change. The rate of change of the output 
voltage depends on the total capacitance 
on the collector of Qs, and varies inverse- 
ly with the load resistance of the emitter 
of Q). 


The transition time is dependent on the 
second stage, whereas the propagation delay 
depends on both stages. 


EFFECT OF CAPACITIVE LOAD 

The speed of an ECL gate is adversely 
affected by capacitive loading due to the 
emitter-followers used at the outputs. When 
the base voltage of an emitter-follower in- 
creases, the emitter follows. Any capacitance 
across the output charges rapidly through the 
low output impedance of the emitter-follower. 
But, when the base voltage decreases, the 
emitter voltage remains fixed momentarily 
due to the coupled capacitor. Since the base 
voltage has dropped, the emitter-follower 
cuts off and any capacitance must discharge 
through a relatively large emitter resistance. 
The voltage difference between logic levels is 
small in comparison to the difference be- 
tween the supply voltage and the logic level 
voltages, however, so the discharge time will 
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not be excessively large with moderate ca- 
pacitive loads. 


As with all extremely fast logic gates, the 
upper limit on fanout of an ECL gate is not 
due to the DC loading factor, but rather due to 
the total capacitive load that a gate can drive 
in a given time. 


SETUP AND HOLD TIMES 

Two additional dynamic characteristics are 
often important: the setup time (ts) and the 
hold time (ty). The setup time is the time 
interval between the active transition of a 
timing pulse or control input during which the 
data must be maintained at the input to insure 
its accurate recognition. A minimum value is 
specified that is the shortest interval for which 
correct operation of the device is guaranteed. 
The setup time can sometimes be a negative 
value, in which case the minimum limit de- 
fines the longest interval between the active 
transition and the application of the other 
input signal for which correct operation of the 
device is guaranteed. 


The hold time is the interval during which the 
data must be retained at a specified input 
terminal after an active transition of a timing 
pulse or control input. A minimum value is 
specified that is the shortest interval for which 
correct operation of the device is guaranteed. 
Again, the hold time may have a negative 
value. In this case the minimum limit then 
defines the longest interval between the re- 
lease of data and the active transition for 
which correct operation of the device is 
guaranteed. 
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ADVANTAGES OF 100K ECL 

The 100K family provides a 0.75ns typical 
internal gate delay, higher on-chip integration, 
and improved immunity to voltage and tem- 
perature variations. Subnanosecond speeds 
are achieved via an oxide lateral isolation 
process that allows very small transistors with 
reduced parasitic capacitance (less than 
0.2pF) and very high switching speed 
(ft = 5GHz). An increased current through the 
output gates also contributes to faster speed. 


A new, smaller flat package with improved 
propagation and high-frequency characteris- 
tics has been developed to support the in- 
creased performance offered by the 100K 
family. 


100K ECL devices have better immunity to 
temperature variations than do 10KH devices. 
While both 100K and 10KH have internal bias 
voltage generators that compensate internal 
thresholds for variations in supply and tem- 
perature, only 100K devices offer tempera- 
ture compensation at device outputs. 


THE BASIC 100K GATE 

Figure 5.1 shows a standard 100K gate. Note 
that the 100K gate is similar to a 10K gate, 
the essential differences occuring in the volt- 
age and temperature compensation net- 
works. 


TEMPERATURE COMPENSATION 
OF A 100K GATE OUTPUT 


Additional temperature compensation at the 
gate outputs is achieved by adding a current- 
controlling network (Rg, Dy, D2) between the 
collectors of Qz and Qg3 and by a regulator 
that generates a constant 1.3V control volt- 
age for the current source, Vcs, regardless of 
variations in Vee or temperature. R7 and the 
Vee of Qs (Figure 5.1) are designed so that 
when current, |, is passing through the gate, 
(R7) (1) + Vee Qs will be equal to 1.3V. When 
Vin = Veg = -1.3V, current is divided equally 
between the differential pair formed by Qo 
and Q3, Rg is cut off, and the two output 
voltages are equal: V3 =V4=(R3 (I/2) 
+ Vee Q;. By design Vpe Q; = Vee Qs, 
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Figure 5.1. Standard Signetics 100K ECL Gate 
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Figure 5.2. Effect of Temperature on 100K ECL Gate 
With and Without Compensation 


R7 =Re3/3, and V3 = V4 = Vcg = -1.3V. The 
switching threshold (central crossover point 
in the transfer characteristic) is, therefore, 
stabilized at Vin = Vout = 1.3V, regardless of 
supply voltage and temperature. 


The Vge of Qs decreases with increasing 
temperature; therefore, for a constant Vcs, 
the current in R7 increases with increasing 
temperature. The network (Rg, Dy, Do) keeps 
this increase in current stable during varia- 
tions in the output levels when the gate is fully 
switched. It also absorbs an_ increasingly 
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large portion of the current as temperature 
increases. 


Figure 5.2, shows the behavior of the output 
voltage levels when the stabilization network is 
not functioning. Below 0°C, practically no cur- 
rent remains in Rg and the stabilization net- 
work ceases to function. Devices can still be 
utilized below this temperature, but with re- 
duced noise immunity; therefore, 100K ECL 
device characteristics are not specified below 
0°C. 
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THRESHOLD REGULATOR 

The threshold regulator used in 100K ECL 
devices is shown in Figure 5.3. Vgp is regulat- 
ed to hold the input voltage threshold con- 
stant with temperature. Vos is regulated to 
hold internal thresholds constant over tem- 
perature to help keep the output voltage 
constant. 


Since 
Ves -Var Q 
egaeee BE Qo) Eq, 5.1 
Rog 
and 
Ve-Vere Q 
lay = oe Eq. 5.2 


R44 


the current density, Jg, through Qg is deter- 
mined by Rg and (Vcs—VpeQg) and the 
current density, Jy9, through Qjo is deter- 
mined by Ry; and (Vege Qs — Veg Q)3). Also, 
since Vcg and Vs are connected to Vg by 
Vee Q7 and Vge Qg, Vos and Vs are almost 
equal. Therefore, the ratio between Jg and 
Jio is fixed by the ratio between Rj; and Rg. 


Due to the physics of semiconductor junc- 
tions, (Vgc Qg- Vee Qio) iS proportional to 
the temperature, resulting in a high positive 
temperature tracking coefficient across Rio. 
The current through Rio is the same as that 
through Ry; and Ry43; therefore, they also 
have a high positive temperature tracking 
coefficient. R;, and R;3 are designed so that 


AVgpp/AVeE (mV/V) 
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Figure 5.3. 100K ECL Threshold Regulator 


the positive temperature coefficient across 
them exactly cancels the negative diode 
tracking coefficient of Vag Q11 and Vge Qe. 
Thus, the voltages Vs and Veg are tempera- 
ture-independent. 


Q;; is a shunt regulator, with Qg and Rj, in 
negative feedback between its collector and 
base. In the absence of current from Q40, Qy4 
sets V5 at 1 Vee and V¢ at 2 Veg, independent 
of Voc and any current through R492. Additional 
current from Qi9 compensates the negative 
temperature coefficient of Qy;, and makes it 


possible to maintain Vs independent of varia- 
tions in supply voltage and temperature. 


The capacitor, C, stabilizes the feedback 
loop, Qy;-Qg-—Ryi1, and prevents oscilla- 
tions in the regulator when fluctuations occur 
in current or supply voltage. 


This regulator is designed to function across 
a Vee range of -4.2V to -5.7V. 


Figure 5.4 compares the effects of tempera- 
ture and supply variations on the various ECL 
logic families. 


Figure 5.4. Effects of Temperature and Supply Variations; DC Tracking Rates for 10K, 10KH and 100K Circuits 
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LIMITATIONS OF THE REAL 
WORLD 


Logic functions implemented in the real world 
must take into account that interconnection 
wires do not transmit a perfect replica of a 
theoretical signal, but instead add signal re- 
flections and noise that can cause a system 
to malfunction. The degree to which noise 
and reflections will affect a system depends 
on the speed of the signal being transmitted 
and the distance the signal has to travel. 


The maximum duration of noise or reflections 
that can be produced on a piece of wire is 
related to its length, varying between 3 to 
4ns/ft of length, depending on the type of 
insulation used. Therefore, a flip-flop with a 
minimum setup time of 10ns can be used with 
interconnections of up to '%4 = 2.4 ft. long 
without much worry while a flip-flop with a 
minimum setup time of 2ns may experience 
problems with wires greater than 74 = ‘2 ft. 
long. 


Simple transmission line concepts allow 
waveform reflections to be predicted with 
great accuracy and provides an easy way to 
look at high-speed system wiring. 


SIGNAL TRANSMISSION 

Figure 6.1 shows a fixed voltage source, V, 
connected to a load, R, through a switch and 
a pair of wires of length x. When the switch is 
closed, the voltage does not immediately 
appear across the load. Instead, the voltage 
propagates from source to load with a finite 
velocity. Assuming the lines connecting the 
source to the load have a uniform cross 
section, the propagation velocity is given by 


VEN) 


where L and C are the inductance and 
Capacitance, respectively, of both lines. It 
turns out that even though L and C each 
depend on geometry, the propagation veloci- 
ty itself is not dependent on geometry. When 
a geometry is reduced, L decreases and C 
increases such that the product, LC, is rela- 
tively independent of geometry. Therefore, 
the propagation velocity of a wave is deter- 
mined more by the dielectric constant of the 
material and less by the geometry. 


Eq. 6.1 
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The reciprocal of the propagation velocity is 
the "delay per unit length,"’ usually referred 
to as the ''propagation delay."' 


VSS) 


Figures 6.2a and b show the distribution of 
the voltage along the line at times t; = x;/v 
and to = Xo/Vv. At ty, the line voltage is V from 
x=0 to x =x, and is zero for x > x;. The 
voltage travels to the right with a velocity v so 
that at time to > ty the voltage has propagat- 
ed to x- Xo. As the voltage travels down the 
line, it is accompanied by a current which 
charges the capacitance of the line to voltage 
V. As the current moves a distance dx, the 
additional capacitance that is charged to 
voltage V is Cgy. The charge required to 
accomplish this is dQ = VCg,. Therefore, 


tpp = Eg, 6.2 


Eq. 6.3 
_dQ_ _ _ 1 
~k a ae 
CV 
7 L Zs 


The parameter Zgo= V(L/C) is called the 
"characteristic impedance" of the line. 


The current, I, in Equation 6.3 above is the 
magnitude of current flowing from x = 0 up to 
the point where the voltage front is located. 
To the right of the voltage front the current is 
0. | is positive when current flows to the right 
on the upper wire of Figure 6.1 and to the left 
on the lower wire of Figure 6.1. 


Let lx and Vy represent the current and 
voltage as a function of line distance, x. When 
the switch closes, a front of voltage, Vx 
moves to the right on the line with a velocity, 
v. A current front, lx, accompanies Vy. The 
distribution of current on the line at the times 
t; and ts is shown in Figure 6.2c and d. The 
voltage and current on the line, up to their 
respective fronts, is given by 


= Eq. 6.4 
Ix | 

If the locations of source and load in Figure 
6.1 were interchanged, then at the closing of 
the switch a voltage and current front would 
start moving toward the left. Using the same 
sign convention as above, this voltage and 
current is given by 


Eq. 6.5 


The inductance and capacitance of a line can 
be determined from Equations 6.2 and 6.4 
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Figure 6.1. Signal Transmission Line 


d. Current Ix2 at Time tz = 2 


Figure 6.2 


when the propagation delay, line length and 
line impedance are known. For a length i and 
delay T, d=T/i. And 


d 
C=— 


L = d(Zo) = 
O 
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THE CHARACTERISTIC 
IMPEDANCE 


The characteristic impedance Zo = VL/C is 
a function of the geometry of the cross 
section of the line. The cross sections of 
three common lines are shown in Figure 6.3, 
with the expression for their respective ca- 
pacitances given below each diagram. Since 
C increases and L decreases with reduced 
spacing, Zo will decrease if the spacing 
between the two parallel wires in Figure 6.3c 
is reduced. A dielectric introduced between 
the wires will increase C while L remains 
unchanged, again decreasing Zo. (However, 
the propagation velocity is also reduced.) 


While the impedance of the coaxial cable in 
Figure 6.3a depends on the logarithm of the 
dimension ratio, the logarithm function varies 
so slowly with changes of its argument that it 
is generally not feasible to make very large 
changes in Zo by changes in dimension. 
When attenuation of the line results principal- 
ly from ohmic losses in the conductors, the 
loss for a fixed D is a minimum for D/d = 3.6. 
With D/d = 3.6, using a relative dielectric 
constant of 2.3, Z9 = 5192. Most commercial- 
ly available coaxial lines have impedances 
under 10022. Parallel-wire lines may have 
impedances up to several hundred ohms. 


REFLECTIONS 

Usually a wave incident on a discontinuity is 
partly reflected and partly transmitted. Any 
change in characteristic impedance encoun- 
tered along a transmission line behaves like a 
discontinuity. This is due to the fact that 
Ohm's Law, V = IR, must be satisfied at all 
times at all points along the line. Rearranging 
Ohm's Law to R= V/I, if Ry = Ro then V4/I, 
= Vo/lo, where R is the impedance encoun- 
tered along the line and V and | are the 
voltage and current fronts travelling down the 
line. Therefore, a reflected voltage and cur- 
rent front will develop such that V4/lq will 
equal Vo/lo. 


At the moment the switch in Figure 6.4 
closes, the voltage source (assumed to have 
zero internal impedance) applies a voltage V 
to the line and delivers a current V/Zo (since 
the impedance seen by the source looking 
into the line is the characteristic impedance 
Zo). If the line is infinitely long so that the 
fronts of voltage and current never encounter 
a discontinuity, the fronts would continue 
indefinitely and there would be a constant 
impedance Zo looking into the line. 


If the line is not infinitely long, and a resistor 
R, = Zo is bridged across the line to ground, 
the bridge would look like an infinite exten- 
sion of the line. Then, when the switch 
closes, a front of voltage V and current V/Zo 
would travel down the line to the right. After a 
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Figure 6.3. Three Common Types of Transmission Lines, 
With Expressions for Capacitance per Meter for Each Type 
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Figure 6.4. Transmission Line Model 


time, t =2/v, the fronts will have reached the 
bridge and from that time on the voltage 
across the line at any position, as well as the 
voltage across the bridge, will be V while the 
current at all points on the line and in the 
bridge will be V/Zo. In other words, the fronts 
reach termination and nothing further hap- 
pens. 


lf the bridge resistor R, does not equal Zo, a 
discontinuity exists. When the fronts arrive at 
x=2 they will be related by Vj/lj= Zo. At 
x =£ the impedance is now R,, and the ratio 
of voltage to current in the initial wave is not 
equal to the ratio of voltage to current re- 
quired by R,. Therefore another voltage and 
current wave is created at x =z in order to 
satisfy Ohm's law at this point; i.e. a reflection 
will develop and start moving to the left. The 
amplitude and polarity of the reflected fronts 
will be such that the sum of the incident and 
reflected voltage and current will be 


Vit Ve = Vi Eq. 6.6 
i + lp = Ip Eq. 6.7 
Thus, 
V Vi+V ® 
ale Re 
Also, 
| =— and |. =— Eqs. 6.9 &6.10 
O Zo 
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Figure 6.5. Transmission Line With 
Source Impedance, Rs and Zo #R,_ 


Solving for V,, 


Vj Vr Vi + V; Vi Vr 
ee ———ee | SS —_— + — 
Zo Zo Re Ri AL 
1 1 
vil —-— 
Zo RL 
( 1 7 
V; +— 
RL Zo 
SO, 
R, -Z 
V, = - 2) = ov, Eq. 6.11 
Ri + Zo 
and 
-V - p_Vj 
Lae Eq. 6.12 
Zo «Zo 


Where the parameter p, is the ''reflection 
coefficient’ at the load end of the line. 


Since 

VL=Vit Vy Eq. 6.13 
then 

Vi = Vi (1+ pL) Eq. 6.14 


Vi can also be determined without p. Using 
Equation 6.11 above, 


R_-Z R 
Ri + Zo R_ + Zo 
SO 


Eq. 6.15 
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The reflection coefficient lies in the range —1 
to +1. When R = Zo, p = 0; when the end of 
the line is open, p = 1; when the end of the 
line is short-circuited, p=-— 


A typical situation, where the load is not equal 
to Zo, is shown in Figure 6.5. A line with 
impedance Zo is terminated at the receiving 
end by R, = Zo. The source has an imped- 
ance Rs = Zo. Let a voltage, V,, of amplitude 
V be applied at t=0. The input to the line 
appears to be a resistance Zo, so att=O+ 
the voltage step at x =0 is 


Z 
Vi = oe \v Eq. 6.16 
Rs + Zo 


V'; travels down the line to the receiving end, 
where the load would dissipate the entire 
front and no reflections would occur if 
R, = Zo. However, a reflection will develop in 
this example since Ri # Zo. This reflection 
will again be reflected at the line input, with 
reflections continuing back and forth. Each 
time a reflection arrives at the source or 
receiving ends of the line, its front will be 
smaller than the incident front so that eventu- 
ally a steady-state will be established. In the 
special cases where the reflection coeffi- 
cients are +1 or -1, excluding the effect of 
attenuation, a steady-state will theoretically 
never be attained. 


Figure 6.6 shows the effect of the ratio of R, 
to Zo. In Figure 6.6a, Ru > Zo and a positive 
voltage is reflected back to the source. To the 
left of V, the current flowing to the right is |}. 
To the right of V,; the net current flowing to the 
right is lj-|,, a net decrease in current. In 
Figure 6.6b, Ry < Zo and a negative voltage 
is reflected back to the source. To the left of 
V, the current flowing to the right is again |j. 
But to the right of V, the net current flowing to 
the right is |; +1,, a net increase in current. 


MULTIPLE REFLECTIONS 
The reflection coefficient at the source deter- 
mines the response to a voltage front reflect- 
ed back to the source. From Equation 6.11, 
the reflection coefficient is 
R-Zo 
R+Zo 


Eq. 6.17 


If the source impedance and line impedance 
match, the reflected wave will not be reflect- 
ed back to the load and the voltage and 
current on the line will be stable with the 
values given in Equations 6.6 and 6.7. But, if 
neither the source or load impedance 
matches the line impedance, multiple reflec- 
tions will occur. 


In the presence of multiple reflections, keep- 
ing track of the waves on the line and the net 
voltages and currents at the ends can be very 
tedious. A systematic method has been de- 
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Figure 6.7. Multiple Reflections Due to Mismatch at Load and Source 
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veloped to make the job much more conve- 
nient. This method combines magnitude, po- 
larity and time into a graph called a lattice 
diagram. A lattice diagram for the line condi- 
tions of Figure 6.7a is shown in Figure 6.8. 
The vertical lines represent the discontinuities 
at the ends of the line. A time scale is marked 
off on each line in increments of 2T, starting 
at t(0) for Vs and T for V7. The diagonal lines 
indicate the voltages and currents travelling 
between the ends of the line. 


The reflection coefficient of the unterminated 
end of the line is +1. Successive reflections 
tend toward steady-state of zero line current 
and a line voltage equal to the source volt- 
age. (If the unterminated end of the line were 
shorted to ground, the reflection coefficient 
would be -1 and successive reflections 
would tend toward steady-state of zero volt- 
age and a line current determined by the 
source voltage and resistance.) A negative 
coefficient of reflection always reflects volt- 
age in the opposite polarity. A positive coeffi- 
cient of reflection reflects voltage in the same 
polarity. 


At t = 0, the voltage source switches from OV 
to 0.9V. Due to the voltage divider action of 
Rs and Zo, the voltage at Vs is: 


O 
Vs=V ——— ] =1V 
5 = Vsrer( =~ } 


93 
= | — ] =0.79V Eq. 6.18 
118 


The voltages and currents at each point on 
the lattice diagram are determined by sum- 
ming all the voltages and currents arriving at 
and leaving from the point. The process 
continues until the voltage at the end of the 
line approaches the new steady-state volt- 
age, i.e., 1.0V in this example. Figure 6.7b 
illustrates the extended ringing when the 
source, Rs, is reduced to 1392 from 252. 


A shorted line, with the reflection coefficient 
at the source end of the line negative also, is 
shown in Figure 6.9. Graph 6.9a shows the 
result when the input step function has a 
pulse width much longer than the line delay. 
In this circumstance the reflections constitute 
a train of positive pulses. Graph 6.9b shows 
the result when the input step function has a 
pulse width shorter than the line delay. In this 
circumstance the reflections constitute a train 
of positive pulses. Figure 6.9c shows a short- 
ed line for an input pulse duration >> line 
delay when the source, Rs, and the load, Zo, 
are equal (50Q in this case). 
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NOTES: 

Vr = 0.79V + 0.79V = 1.58V 

lr = 8.5mA + 8.5mA = 17mA 

Vor = 0.79V + 0.79V - 0.46V = 1.12V 

lot = 8.5mA + 8.5mA - 4.9mMA = 12.1MA 
V3T = 1.58V - 0.46V - 0.46V = 0.66V 

Igt = 17MA - 4.9mMA - 4.9mA = 7.2mA 
Vat = 1.12V - 0.46V + 0.27V = 0.93V 

Igy = 12.1MA - 4.9mMA + 2.9MA = 10.1MA 


Figure 6.8. Lattice 
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Figure 6.9. Reflections on a Shorted-Line 
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PC BOARD 

INTERCONNECTIONS a INTERCONNECT LINE 
. . —__— —x—< 

Often multilayer PC boards, as shown in 

Figure 7.1, are used. Interconnections are CLLZZZZZELLLIZIZLZZIZZZZZ. =— GROUND PLANE 

implemented on one or more layers, with a uns —~ h mu -+——— INTERCONNECT LINE 


=> 


separate layer (often more) utilized as a 
LLL + — GROUND PLANE 


ground ''plane"’. The ground plane is a con- 
tinuous sheet of copper, and the impedance a INTERCONNECT LINE 
of the ground connection thus becomes so 
low that the signal appears almost entirely on 
the signal wire. Therefore, this is a very Figure 7.1. Cross-Section of a Multilayer PC Board 


effective way to reduce ground noise. 
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The characteristic impedance of a wire over a 
ground plane is: 


4h == _ DIELECTRIC 
20 ™ (Se -}in (2 Eq. 7.1 =—- 


MLLLLLLLLLLL LLL LL LLL LL GROUND 
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where d= wire diameter 
h = distance from ground to wire center. 


Two common types of PC boards are Micro- Figure 7.2. Cross-Section of a Microstrip PC Board 


strip, shown in Figure 7.2, and Stripline, 
shown in Figure 7.3. Of the two, Microstrip 


offers easier fabrication and faster signal ae 
transmission but complex designs with high — INTERCONNECT LINE 


packing density will require more design ef- 
fort. Stripline, providing more interconnect 
layers, more easily facilitates a high packing 
density by providing shorter signal paths. Figure 7.3. Cross-Section of a Stripline PC Board 


KILL *— GROUND 
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The characteristic impedance of Microstrip, 
derived from Equation 7.1 above, is given by 


the following equation: 
10z. CU; h= 0.0015” 


Eq. 7.2 WNT 120 | SURFACE CONDUCTORS. BERGE 
: 872 ( 5.98e ¢ er 
2 —— jf) : 
CVE, +141 \h+0.8w a Ir 
a. ” 
The parameters e, h, and w are defined in = = 
Figure 7.2. E, is the relative dielectric con- o ce 
stant of the insulating material. bo = All| {| 0.0307) 
uu < 
From Equation 6.2, the propagation delay is a 8 a < Z 7 AGREED ot 
property of the dielectric material rather than & aap gane=s ) ee 
line width or spacing, and 6° UTI TTT TTT Te 
a totes aah TT ca SRR ERERRERERRRREE 6 PELEEPPPetet ree eet ee 
PD" eee al 10 20 30 40 50 60 70 80 90 100110 10 20 30 40 50 60 70 80 90 100110 
where 1.016 is the reciprocal of the velocity TRACE WIDTH (MILS) TRACE WIDTH (MILS) 
of light in free space. The effective dielectric oP0z101S 
constant can be determined by measuring the Figure 7.4. Impedance and Capacitance of Microstrip for Various 
propagation delay per unit of length and using Trace Widths, Printed in Copper on G-10 Epoxy 


Equation 7.3 above. 


The characteristic impedance of a Microstrip 
line, printed in copper on glass-epoxy, is 
given as a function of dielectric thickness and 
trace width in Figure 7.4. 


March 1986 4-19 


Signetics ECL Products 


User's Guide 


10z. CU; 6, = 4.7 
130 | SPACING = SEPARATION 


110 |LINE AND GROUND PLANE 


g 
Ww 
S$) 
z 
Oo 
Ww 
a. 
2 
= 
ira 
wi 
S 
< 
cc 
< 
= 
oO 


0 
5 10 15 20 25 30 35 40 45 50 55 60 65 7075 
TRACE WIDTH (MILS) 


ir 
AD’ 4RP. 4MaF 
Al ia 


n” 


CHARACTERISTIC (pF) 


- || 
es PTT TTT Tt tT 
5 10 15 20 25 30 35 40 45 50 56 60 65 7075 
TRACE WIDTH (MILS) 
OP02110S 


Figure 7.5. Impedance and Capacitance of Stripline, G-10 Epoxy 


When the signal line is enclosed between two 
ground planes, as in Figure 7.3, the board 
material determines the dielectric constant. 
G-10 epoxy Stripline boards have a typical 
propagation delay of 2.26ns/ft. Using Equation 
7.3, the characteristic impedance of Stripline is 

Eq. 7.4 


, | 60 | | | 4e 
= —— n ee a 
oA VE, 0.677(0.8 w +h) 


The characteristic impedance of Stripline, 
printed in copper on glass-filled epoxy, is 
given as a function of dielectric thickness and 
trace width in Figure 7.5. 


ECL CIRCUIT 
INTERCONNECTIONS 


Consider the connection of the output of a 
driving ECL gate to the input of a driven gate. 
The emitter-follower driver acts like a source. 
It has a low output impedance ( < 10Q includ- 
ing the package pin and internal connection). 
The characteristic impedance of high-speed 
PC board interconnections is usually in the 
range of 40 to 6022, depending on line width 
and insulating material used. The line load 
consists of the input impedance of the gates 
connected on the line, and any termination 
resistors that may be present. The input 
resistance (several k{2) of gates connected 
on the line can be ignored because input 
Capacitance, usually several pF, outweighs 
the effects of input resistance. 


A model for the interconnection between ECL 
gates can be represented by a line of one-way 
delay, tp, with characteristic impedance, Zo. 
The sending end termination is Rs << Zo and 
the receiving endtermination is Ry >> Zo. 


As discussed in the previous chapter on 
transmission line theory, any change in char- 
acteristic impedance encountered along a 
transmission line behaves like a discontinuity 
and causes reflections to occur. 
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LINE TERMINATION 

Let's consider the case where a transmission 
line has no termination (an ''open line''). At 
t=0, a voltage front, V, starts at x =0 and 
travels down the line (Figure 7.6). At t = tp, 
the front reaches x = 1 and is reflected with a 
reflection coefficient of 


R_-Zo 
Ri + Zo 
since the impedance of the load is very high 
with respect to Zo. At t = 2tp, the reflected 


front will reach x = 0 and be reflected by with 
a reflection coefficient of 


PL Eq. 7.5 


Rs - Zo 
Rg + Zo 


because Rs is very low with respect to Zo. The 
negative reflection results in a front at x = 1 at 
time t = 3tp that travels in the opposite direc- 
tion to the initial front. Positive reflections 
cause the signal to ''overshoot'’ the initial 
voltage level, and negative reflections cause 
the signal to ''undershoot"' the initial voltage 
level. When occuring together, these reflec- 
tions cause a condition known as "ringing." 


Ps -1 Eq. 7.6 


lf the signal line is short, the initial signal will 
still be rising at t= tp and the reflection will 
become part of the rising edge. If the signal 
line is long, the rise of the signal will be 
completed before t-tp and the reflections 
will act like overshoot and undershoot. There- 
fore, unterminated lines have a maximum 
recommended length 


tr 
2 tep 


where ta =rise time 
tpp = propagation delay/unit length. 


EG. ff 


max 


There are two configurations generally used 
to terminate transmission lines: (1) terminat- 
ing the line at the receiving end, which is 
called ''parallel termination;'' and (2) driving 
the line through a resistor inserted at the 
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Figure 7.6. Unterminated 
Transmission Line 


Ry 


Vr 
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a. Parallel Termination Using Auxiliary 
Supply Voltage 


TC03940S 


b. Parallel Termination Without 
Auxiliary Supply Voltage 


TCO3950S 
c. Series Termination 


Figure 7.7. Termination Configurations 


output of the gate, which is called ''series 
termination."' These are shown in Figure 7.7. 


Parallel termination is used for highest speed 
and for driving distributed loads. Since 
Signetics' ECL devices do not have internal 
pull-down resistors on the outputs, the termi- 
nating resistor must be returned to a voltage 
more negative than Vo,, commonly -—2V. No 
additional pull-down resistors are required at 
the output of the driving gate. 


The configuration shown in Figure 7.7b allows 
parallel termination without the use of a 
separate termination supply. In this configura- 
tion, a pair of resistors is connected in series 
between Vcc and the Veg supply. The values 
of R; and Roe are chosen to provide the 
Thevenin equivalent of the single resistor to 
-2V shown in Figure 7.7a. 
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There is a trade-off between the two parallel 
termination configurations. While the latter 
eliminates the need for a separate V7 supply, 
its average power dissipation is close to 10 
times the power dissipation of the former 
configuration. Decoupling capacitors are re- 
quired between the supply and ground for 
both configurations. 


Signetics' ECL output transistors are de- 
signed to drive low impedance loads with a 
maximum output current of 50mA. Using a 
5022 load returned to -2V gives nominal 
output levels of -0.955V at 20.9mA and 
-1.705V at 5.9mA. These output levels will 
vary with load current due to the fact that the 
transistor's output resistance is nonlinear with 
load current (the Vee of the emitter-follower is 
logarithmic with output current). The effective 
source resistance, using a 502 load, is ap- 
proximately 62 in the HIGH state and 82 in 
the LOW state. 


The circuit shown in Figure 7.8 can be used to 
estimate quiescent output levels at various 
loads. The linearized portion of the output 
characteristic is given by 


Vou: Vout = -850mV — (622) (lout MA) 
Vo: Vout = -1670mV — (82) (lout mA) 


Results are given in Figure 7.9. 


Figure 7.8. Termination Load 
Model Circuit 
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Figure 7.9. Output Characteristics With 
Terminating Resistor 
Returned to Vr7 = -2.0V 
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Since ECL outputs can drive two or more 
lines in parallel (provided the load does not 
cause the maximum rated current to be 
exceeded), the effect of load configurations 
on noise margin should be considered. Using 
Figure 7.8, two parallel 7592 terminations 
provide Voy = -1.00V and Vo, = -1.72V, ap- 
proximately. A single 5082 termination pro- 
vides Voy = -0.96V and Vo, =-1.73V, ap- 
proximately. The single 5092 termination, 
therefore, provides 35mV less margin for Voy 
and 10mV more margin for Vo,. Two parallel 
502 terminations provide Voy = -1.07V and 
Vo_ =-1.75V, 110mV less margin for Voy 
and 10mV more margin for Vo_. 


When using series termination, a resistor 
value should be selected such that the driver 
source resistance plus the series resistor 
equals the line impedance. The net series 
resistance and the line impedance act like a 
voltage divider and cause an incident wave of 
half amplitude to travel down the line. The 
coefficient of reflection of an open line is + 1, 
so when the incident signal arrives at the 
unterminated end of the line it will double and 
be restored to its full amplitude. If the combi- 


OP02130S 


Figure 7.10. ECL Gate Output 
Characteristic With 5002 Load 


OP02140S 


Figure 7.11. ECL Gate Output 
Characteristic With Matched 
Long Line 
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nation of the series resistor and drive source 
resistance equals the line impedance, the 
reflected wave will be absorbed without fur- 
ther reflection, eliminating any possibility of 
ringing. The ability to absorb reflected waves 
makes series termination good for intercon- 
nection configurations having impedance dis- 
continuities, such as backplane wiring. 


A disadvantage of series termination is that 
driven inputs must be near the end of the line 
to avoid receiving a 2-step signal. An input will 
receive a full amplitude signal with a continu- 
ous edge provided the distance, |, to the open 
end of the line is within the recommended 
length for unterminated lines (Equation 7.7). 


MATCHED LONG LINES 

The output signal of an ECL gate with a 5022 
load is shown in Figure 7.10. An applied input 
voltage, Vin, has a corresponding output 
voltage, Vs, characterized by a propagation 
time, tp, and a transition time tr. 


A line having characteristic impedance of 
5022, terminated by a resistor having the 
same value, behaves like a pure 5022 resistor 
and, therefore, can be used to load the gate 
without affecting its behavior (Figure 7.11). 
The output voltage Vs of the gate has the 
same tp and ty as in Figure 7.10. Vs propa- 
gates along the line until it reaches the load 
resistor. The voltage across the 502 load 
resistor will be identical to Vs after a time 
equal to the propagation delay of the line. 


MISMATCHED LONG LINES 

If the load terminating the line is not a 5082 
resistor, as shown in Figure 7.12, the output 
voltage remains the same as it was in the 
preceding case and is transmitted over the 
line in the same manner. However, the volt- 
age will be deformed by the load voltage, V_, 
when it arrives at the load and will not have 
the same form as Vs. If the load is capacitive, 
then the edge tro will be slower than the edge 
at the gate output tr;, and an additional delay 
will be added to tp. Also, because the resis- 
tive portion of the load differs from 5022, the 
amplitude of V, will be different. 


The effect of a load can be calculated from 
the diagram shown in Figure 7.13. The differ- 
ence between V,_ and the incident wave, Vs, 
will be reflected toward the gate causing a 
perturbation in the voltage at time 2tp. 


SHORT LINES 

If the line is short; i.e., if tp is less than or 
equal to ty, then it is difficult to separate Vs 
and V, at the line terminals. Therefore, it is 
preferable in this case to discard the trans- 
mission line concept and work instead from 
the equivalent diagram shown in Figure 7.14. 
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Figure 7.12. ECL Gate Output 
Characteristic With Mismatched 
Long Line 
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Figure 7.13. Equivalent Load Circuit 


MULTIPLE LINES 

Figure 7.15 shows an ECL circuit driving 
multiple lines. The signal from gate Gy, is 
distributed successively to gates Go, G3 and 
to the group of gates, G4 through Gg. A 
matching resistor, Rr, is placed as far as 
possible down the line to minimize the length, 
Ly, of ''non-terminated"' line. 


The effect of the capacitance of this non- 
terminated, and therefore unmatched, portion 
is reduced by giving it a high characteristic 
impedance, Z;. The reflections generated by 
the input capacitances of gates G4 through 
Gg, and the unmatched line segments that 
connect them to the main line, should be 
limited to 15% or 20% of the amplitude of the 
signal to maintain proper noise immunity 
between the gates. This factor is usually the 
main limitation to fanout. 


The product (Zc X Cr), where Cr is the sum 
of the capacitances loading the line, should 
not exceed the transition time, ty, of the 
signal driving the line. Therefore, it is the input 
Capacitance of the other gates that causes 
the limitation to fanout. Fanout is typically 3 
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yf CAPACITANCE 


C, 
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Figure 7.14. Equivalent Circuit for Short Line 


TCO3990S 


Figure 7.15. ECL Gate Driving Multiple Lines 


gates, but can exceed 8 gates if the system is 
well designed. 


It is possible to branch a 50Q2 line into two 
100Q2 lines, or three 150Q lines, as shown in 
Figure 7.16. In this configuration, each line is 
terminated by a load corresponding to its 
characteristic impedance. 


BUS LINES 
Bidirectional buses for ECL can be construct- 
ed by interconnecting gate outputs and inputs 
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Figure 7.16. 5002 Line Branched Into Three 15022 Lines 


along a matched line terminated at both ends. 
Each gate output will then appear to be 
loaded by two lines in parallel; i.e., by Z¢/2. In 
this configuration, a signal can be propagated 
from one gate to another gate only if the 
outputs of the non-active gates are in the 
LOW state. 


Bus drivers are available to provide optimum 
results under these conditions. These de- 
vices can generally provide more current and 
voltage that ordinary gates, and with less 
sharp edges, to minimize reflections. 
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POWER SUPPLY 
CONFIGURATIONS 


The most common power supply network 
used in ECL systems consists of three distri- 
bution lines (Figure 8.1): 


1. the overall Vcc line; 
2. the termination voltage, Vr, line; and 
3. the switching-state voitage, Vee, line. 


Two different voltage sources are used to 
supply V7 and Vee. Vt is on the order of -2V, 
and Veg is on the order of —4.5V to -5.2V, 
depending on the family. Thus, the network 
consists of two interleaved current loops, 
each with different functions. 


The Veg loop supplies the current for the 
biasing networks, the switching stages, and 
for some of the internal circuit loads. These 
currents are relatively constant. As explained 
in the preceding chapter, gate function is 
insensitive to the value of Vee. The Vege 
power supply receives almost no high-fre- 
quency current components when the gates 
switch. 


The V+ loop supplies the current for the gate 
output loads. This current is affected by 
sudden transients. Using a 5082 output resis- 
tor, this current changes from 8mA to 22mA 
within one or two nanoseconds whenever the 
gate output switches. 


The Vcc connection, which serves as a 
reference potential for the logic signals, re- 
ceives the sum total of these two currents 
simultaneously (one with a strong continuous 
component and the other with a strong alter- 
nating component). 


STATIC PARASITIC EFFECTS 
The power density distributed on boards im- 
plemented in ECL can exceed 10W/cm*. 
This means that currents passing through the 
board can reach 2A/cm*. These currents can 
cause ohmic voltage drops in the distribution 
lines, in connectors, in printed circuit traces, 
and even in the package pins themselves. 
Therefore, all circuits do not receive exactly 
the same Vcc voltage. 


A difference between supply voltages can 
cause a reduction in noise immunity. For 
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POWER SUPPLIES 


ECL SYSTEM 
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Figure 8.1. ECL Power Supply Network 
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Figure 8.2. Kelvin Connection of Power Supplies 


example, if a 20mV loss of noise immunity is 
acceptable, then the line must represent less 
than 0.02V/2A = 0.0192. A resistance this low 
requires a large cross-section for Voc con- 
nections. 


The effect of Voc on noise immunity is four 
times larger than that of Vee for 10K ECL, 
and approximately twenty times larger (due to 
the bias regulator) for 100K ECL. Conse- 
quently, a larger distribution resistance is 
tolerated by Vee. 


The effect of Vr on output levels and noise 
immunity depends on the relationship be- 
tween the load resistances (5092) and the 
gate output resistance (6 to 1292). It turns out, 
therefore, that Vy is just as tolerant of voltage 
drops as Veg is. 


Depending on whether a system consists 
primarily of simple circuits (with many outputs 
per gate) or of complex circuits (with many 
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gates per output), either the Vy line or the Veg 
line will be the more critical from the point of 
view of static voltage drops. Power supplies 
that provide both V7 and Ve¢ also reduce 
static noise immunity as a function of loading. 
This should be kept in mind when designing a 
system. 


In small systems using one power supply it is 
advisable that the power supply and its regu- 
lator be connected by four separate lines: two 
to carry the input current, and two for remote 
voltage sensing. This technique, known as a 
"Kelvin connection,'' is shown in Figure 8.2. 


When several sub-systems have independent 
power supplies, a power supply connection, 
as shown in Figure 8.3b, prevents current 
passing through the link between the Vcc 
lines and guarantees the supplies will provide 
equal voltages. 
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a. Wrong: Non-Equipotential Vcc 


Figure 8.3. Coupling of Multiple Power Supplies 
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Figure 8.4. Decoupling of an ECL Gate 
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b. Right: Equipotential Voc 


DYNAMIC PARASITIC EFFECTS 
Figure 8.4 shows the effect of distance be- 
tween the decoupling capacitor and output 
pin of an ECL circuit. The distance, x, acts like 
an inductance in series with the circuit and 
limits the effectiveness of the decoupling 
regardless of the value of the capacitor. Too 
large a distance between the decoupling 
capacitor and output pin could allow satura- 
tion of the output transistor and create a 
significant delay in response. 


Two methods of decoupling are generally 
used. One consists of placing a decoupling 
capacitor at a distance of less than one 
centimeter from each 100K ECL package, 
and at a distance of less than five centime- 
ters from each 10K ECL package (as shown 
in Figure 8.4b). These capacitors should, of 
course, be suitable for very high-frequency 
decoupling — several tens of nanofarads in 
value and constructed with high-quality di- 
electric material with low absorbtion charac- 
teristics. 


In the second method, shown in Figure 8.4c, 
a long duration of reflection is acceptable 
because the reflection's amplitude is reduced 
by the power distribution having a very low 
characteristic impedance, thus providing an 
equivalent low inductance. This is obtained by 
means of large capacitors located near one 
another. In this case, the best solution is to 
use a multi-layer PC board with separate 
parallel planes for ground and Vrr. (If using a 
single- or dual-layer PC board, capacitance 
rails can be placed vertically on the PC 
board.) The impedance of the two parallel 
plane conductors can be calculated from: 


By a 1207ht 
© dVE, 
where: 


h =the thickness of the dielectric 
between the conductors 


d =the width of the smaller conductor 


t =the relative dielectric constant of 
the insulating material 


Zc =the characteristic impedance (ex- 
pressed in 92) 


With Zo < 122, currents on the order of 20mA 
will cause voltage fluctuations of less than 
20mV on the power supply lines, which is 
acceptable. Having Zc too high risks interac- 
tion between two circuits, even in the ab- 
sence of a signal on their inputs, due to 
fluctuations of voltage on the Vcc line. This in 
turn creates a risk of oscillation. On isolated 
Circuits, excessively inductive power supplies 
Can cause coupling to occur between inputs 
and outputs. The resulting oscillations can, 
over the longterm, destroy some junctions in 
the input stage or in the regulator. 


Eq. 8.1 
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Integrated circuits implemented on silicon 
chips must generally be mounted in a pack- 
age to be used. This package, located be- 
tween the circuit and its environment, im- 
poses its own characteristics, or modifies 
those of the chip. In ECL, this effect is 
especially important. 


ROLE OF THE PACKAGE 

First of all, the silicon chip is very small, 
mechanically fragile, and difficult to handle. It 
can be subject to corrosion, especially at the 
level of its connections to the outside world 
(metallic interfaces). 


Finally, the chip is a major source of heat 
during operation. This heat must be removed 
efficiently to avoid the risk of rapid destruction 
of the chip due to excessive temperatures. 


In view of these problems, the package 
provides greater ease of handling, and me- 
chanical protection for the chip against 
shocks, scratches, and corrosive atmo- 
spheres. It also makes connections to the 
circuit easier, by connecting the fragile, micro- 
scopic areas on the silicon to sturdy metallic 
pins, which are accessible and easy to solder. 
This also makes circuit testing easier. On the 
thermal level, the package conducts the heat 
of the chip toward a larger surface area, and 
also makes chip-cooling easier to control. 


THERMAL BEHAVIOR OF THE 
PACKAGE 


The silicon chip acts as a heat generator 
connected to a heat media (the ambient air) 
by means of an environment consisting of 
different substances that present a resistance 
(depending on their type and size) to the 
circulation of the thermal flow. 


The temperature of the chip is an important 
parameter, for both the electrical perfor- 
mance of the circuit and its reliability. It 
should be noted that the lifetime of a compo- 
nent is reduced by half for each 10°C in- 
crease in temperature. This is true for all logic 
families; but ECL circuits require more atten- 
tion because their power level is generally 
higher. 


The calculation of thermal resistances de- 
pends on several factors. 


The chip acts as a heat generator which, by 
means of the Joule effect, provides a power 
W which it receives in electrical form from its 
power supplies. This power W has approxi- 
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mately the value of the product Veg X leg, to 
which must be added the power dissipated in 
the output transistors: (Vo X I>). The power 
associated with the inputs can generally be 
ignored (see Figure 9.1). 


In order for this heat to be removed, the 
temperature of the chip must increase above 
that of the surrounding environment. The ratio 
between the difference in temperature (once 
it has stabilized) and the amount of heat 
dissipated is termed the '‘'thermal resis- 
tance", 6. 


Each element in the path of the thermal flow 
thus presents resistance, and the entire set of 
resistances is associated, in series or in 
parallel, to form the overall thermal resis- 
tance. 


Thus, the package shown schematically in 
Figure 9.2 behaves thermally in a way that is 
analogous to the thermal behavior of the 
network shown in Figure 9.3. The characteris- 
tic temperatures are T; (the temperature of 
the junctions on the chip), T3 (the tempera- 
ture of the package wall), and Ts (the initial 
temperature of the cooling air). 


The thermal resistances to be taken into 
consideration belong to three types: 


1) Conduction thermal resistances in solids: 
such as the silicon of the chip, the 
ceramic or plastic of the package, the 
metal of the pins, the glass-epoxy plane 
and the copper traces of which the print- 
ed-circuit board consists, etc.; 


2) Convection thermal resistances related 
to a fluid medium: exchanges between 
the package wall and the ambient air, 
and (if applicable) between the wall of a 
tube and the cooling liquid, heat-transport 
phenomena within fluids in motion (venti- 
lated air); 


3) Radiation thermal resistances related to 
the heated surfaces. Some of these re- 
sistances are determined by the circuit 
manufacturer, who generally specifies 
the thermal resistance 0jc between the 
internal heat-source (junctions of inte- 
grated circuits) and the package wall. On 
the other hand, the rest of these resis- 
tances depend on the user, who defines 
the mechanical assembly (part of the 
heat being dissipated via connections) 
and the ventilation conditions. 


Thermal resistances can be calculated based 
on the specific thermal conductivities of the 
materials used. 
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Figure 9.1. Evaluation of the 
Power Dissipated 


Ts 
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Figure 9.2. Thermal Analysis of 
a Flat Pack Package 


TC05700S 


Figure 9.3. Thermal Diagram Equivalent 
to the Package Shown in Figure 9.2 


Good thermal conductors, such as gold, alu- 
minum, and copper, have conductivities from 
200 to 400W/cm/°C; steel and alumina (of 
which ordinary packages are made) have 
lower conductivities, e.g., 15 to 30W/cm/°C. 
Still air and plastic substances (epoxy, etc.) 
are bad thermal conductors, typically having 
conductivities of less than 0.2W/cm/°C. 


The standard method of removing heat from 
the package to the ambient environment is a 
mixture of convection and radiation, for which 
the theoretical analysis is very difficult. The 
power emitted by radiation is proportional to 
the surface area of the package, and to the 
fourth power of the absolute temperature of 
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the emitting body (Stefan's Law), and de- 
pends greatly on the color of the package 
and on the condition of its surface. 


Surfaces that are matte black in color allow 
better emission. However, within a system, 
this phenomenon is very limited, because the 
energy radiated by a package is essentially 
re-absorbed by the packages surrounding it, 
and vice-versa. Overall, this phenomenon 
does not contribute toward cooling the sys- 
tem. 


Therefore, the principal phenomenon is con- 
vection, whether natural (air movement 
caused by the difference in density between 
the air heated by the package and the sur- 
rounding air) or forced (by a fan with a known 
speed). 


Thermal resistance decreases as the air-flow 
increases, and as the surface area of the 
package exposed to the flow increases. ECL 
packages are generally specified for a trans- 
verse air-flow of 2.5 meters per second. 


For low air-flow speeds (those less than one 
m/s, or natural convection), thermal resis- 
tance is not very well defined, and depends 
greatly on the environment and on the mea- 
surement conditions, inasmuch as the actual 
air-speed at the level of the package wall can 
be non-homogeneous, or very different from 
the measured speed. 


Figure 9.4 shows, for a flat ECL 100K pack- 
age, an example of the variation of the 
junction-to-ambient-air thermal resistance as 
a function of the air-flow rate. Therefore, it is 
important to ensure good ventilation of the 
Circuits, so as to be certain of the measure- 
ment conditions and of the operation of the 
Circuits. 
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Figure 9.4. Thermal Resistance of a 
Flat ECL 100K Package as a 
Function of the Air-flow Rate 


It should be noted that in very dense ECL 
systems containing many LSI packages side- 
by-side, some manufacturers use a cooling 
liquid (water or freon), because air-cooling is 
not sufficient to maintain a reasonable tem- 
perature at the junction area. 


PRINCIPAL ECL PACKAGES 

The ECL logic families, and memories, are 
available in conventional plastic or ceramic 
dual-in-line packages (DIPs). ECL 10K comes 
in 16-pin packages, and ECL 100K in 24-pin 
packages. The thermal resistance of the 16- 
pin package is approximately 50°C/W, and 
that of the 24-pin package is approximately 
35°C/W, under normal utilization conditions 
(transverse air flow of 2.5m/s). In the ab- 
sence of ventilation, these values can double 
or triple, which would be harmful to the 
circuits. The advantage of these packages is 
their easy insertion into boards, which makes 
them compatible with the utilization of auto- 
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matic-insertion equipment. The disadvantage 
is that electrical performance of extremely 
fast circuits, such as ECL 100K, is penalized 
by 200 to 400ps. 


For these reasons, another type of package 
is preferred by some customers: the ''flat 
pack.'' ECL 100K is available in a flat, square, 
4 X 6-pin package, which has a thermal re- 
sistance of 30°C/W under normal conditions. 
Because of the smaller size of this package, 
the propagation time through the pins is 
shorter (on the order of 50ps), and parasitic 
inductances are smaller. The ability to place 
the packages closer together also makes it 
possible to reduce the length (and thus the 
propagation time) of connections between 
packages. However, these packages are 
more delicate, requiring greater care in han- 
dling and mounting, and are therefore more 
expensive to use. 


When even denser interconnections are nec- 
essary, it is also possible to use ECL circuits 
in micropackages (''mini-DIP'') or in leadless 
chip-carriers. This approach can cause prob- 
lems for circuits having high power dissipa- 
tion, but many 10K device types can be put 
into the SO package and are being offered as 
customer demand dictates. A ceramic J-lead 
chip-carrier package has been developed for 
100K devices and will be available in the very 
near future. Contact your Field Applications 
Engineer or salesman for information. 


In the case of highly complex integrated 
circuits (such as gate arrays), the amount of 
power dissipation (several watts) and the 
number of pins (50 to 200) require special 
attention. Special packages have been de- 
signed to solve these two problems, and 
several types can be utilized, depending on 
whether the cooling is by air or by a liquid, 
and depending on the method selected for 
placing them on the printed circuit board. 
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ECL is sometimes used in a system only in 
areas in which speed is critical. The rest of 
the system is implemented in slower technol- 
ogies. Therefore, it is necessary to know how 
to interface between ECL circuits and other 
Circuits. Precautions are also necessary when 
ECL circuits belonging to different families 
are connected to one another; and even 
when circuits in the same family, but located 
on different cards or in different sub-systems, 
are connected. This section provides several 
recommendations for implementing these in- 
terfaces. 


INTERFACING 10K ECL TO 
100K ECL 


The problems encountered are mainly due to 
circuit power supplies and to the different 
behavior of logic levels depending on the 
temperature. With regard to the power supply, 
the ground for the two circuits should be the 
same. ECL 100K can operate at -5.2V and 
specification guarantees over this supply 
range are given in this data book for each 
Signetics 100K device. On the other hand, 
generally speaking, ECL 10K cannot operate 
at -4.5V. Therefore, two methods can be 
used. First, one could use two separate Vege 
power supplies, which would be complicated 
and expensive; or else one could use a single 
-5.2V power supply. The latter solution is 
generally preferred when 100K circuits are in 
the minority in a system. 


The diagrams in Figure 10.1 and Figure 10.2 
show that direct 10K/100K coupling is func- 
tional throughout the temperature range, 
even though noise-immunity is reduced 
(mainly when an ECL 100K circuit controls a 
10K circuit at high temperature). 


In this case, it is recommended that the 
supply voltage of the 10K circuit be increased 
slightly (for example, to -5.5V). A more rigor- 
ous approach consists of utilizing a special 
100K/10K interface circuit (100175), which 
has 100K input thresholds and 10K output 
levels. The ''buffer register'' function of this 
circuit also facilitates the asynchronous trans- 
fer of data between sub-systems, at different 
speeds. 


March 1986 


Chapter 10 


Interfacing ECL 


CRITICAL 
POINT 
VotHimin 100 k0) 


VOLTAGE 


/Voumax/// 100 k? 
0 25 ~=—-50 85 
TEMPERATURE (°C) 
OP02920S 


Figure 10.1. Static Levels — 
an ECL 100K Output 
Controlling an ECL 10K Input 


Voumin 10 k0. 


VOLTAGE 


LLL tie / Ni max/ 1390, 42/47] 
OEE” 


/ 


Votmax / 10 kQ 


0 25 50 85 
TEMPERATURE (°C) 


OP02930S 


Figure 10.2. Static Levels — 
an ECL 10K Output 
Controlling an ECL 100K Input 


INTERFACES BETWEEN ECL 
BOARDS 


By utilizing the conventional interconnection 
system consisting of wires or ‘'wrapped" 
panels between ECL boards, one risks caus- 
ing phenomena such as ECL signal reflec- 
tions at impedance discontinuities, or signal 
cross-coupling via radiation or by mutual 
capacitance. 


Because the magnitude of these effects in- 
creases with the frequencies present in sig- 
nals transmitted, and therefore with the 
sharpness of the edges, the simplest solution 
is to filter the signals as they are output from 
the boards by utilizing output circuits with 
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Families 


TC05770S 


Figure 10.3. Interconnection Between 
Boards Via a 50{2 Coaxial Cable 


LINE 
RECEIVER 


~— 50 TO 1000 
—-2V 


TCO05780S 


Figure 10.4. Twisted-Pair Cable Link 


especially slow edges (ECL 10K rather than 
ECL 100K), or special circuits. The outputs 
can also be slowed by capacitors on the 
order of 100pF, but the slopes obtained are 
not symmetrical (faster on the rise). 


A radical solution to this type of problem is to 
implement the interconnections between 
boards by means of 5022 coaxial cables. 


This method is used when the connections 
are fairly few, because of the high cost of this 
technique (see Figure 10.3). 


Good results can also be obtained with twist- 
ed-pair wire connections driven by comple- 
mentary signals. These signals can be provid- 
ed by most ECL gates. 


The symmetrical dual-wire line has a regular 
characteristic impedance, and emits very little 
radiation. Therefore, its performance is 
scarcely worse than that of a coaxial cable. It 
also has the advantage of allowing the use of 
more conventional connectors. At the end 
of the line, a special ''line receiver'’ with 
differential inputs should be used (see 
Figure 10.4). 


This type of link allows great noise immunity, 
even when the grounds of the boards do not 
have exactly the same potential. 
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Figure 10.5. Flat-cable Link 


If absolutely necessary, ECL 10K signals can 
be transmitted via flat or ribbon cables provid- 
ed that the signal and its complement are 
transmitted simultaneously on adjacent lines, 
so as to reduce radiation and coupling, and to 
systematically separate the pairs thus formed 
by ground lines. Thus, structures are obtained 
whose characteristic impedance is fairly regu- 
lar, as indicated in Figure 10.5. 


For short connections, a line receiver is not 
necessary. The characteristic impedance of 
flat cables is generally indicated by the cable 
manufacturer, so that the termination resistor 
can be selected. 


All of these precautions become less critical 
when the links are short. Nevertheless, a 
signal connection should never be placed as 
far as several millimeters from a ground- 
plane, or from a connection transmitting the 
complementary signal. This way most echos 
and parasitic radiation can be avoided. 


INTERFACE TO TTL CIRCUITS 
The following remarks pertaining to TTL cir- 
cuits also apply to all the circuits that are 
compatible with TTL levels and power 
supplies (TTL, TTL-LS, TTL-S, NMOS, and 5V 
CMOS circuits). 


In all large systems in which ECL is utilized 
extensively, there is a negative power supply 
(Vee) for ECL, and a separate positive power 
supply (Vcc) for TTL. These power supplies 
share a common ground. Translation circuits 
must be used to transmit signals between the 
two groups (see Figure 10.6). 

There are two types of translation circuits: 


1. Unidirectional interfaces, having inputs in 
one logic family, and outputs in the other. 
These perform very simple logic func- 
tions, as indicated below: 

TTL/10K interface: 10124 


10K/TTL interface: 10125 
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INTERFACE 
CIRCUIT 


TCO5800S 


Figure 10.6. ECL/TTL Interfaces 


DIRECTION CONTROL 


LDO05540S 


Figure 10.7. Bidirectional Interface 


¥ CMOS 
PORT 


PORT a 


Vee 
— 5.2V 


TC05750S 


Figure 10.8. ECL/CMOS Interface Passing Through TTL Levels 


TTL/100K interface: 100124 

100K/TTL interface: 100125 
Bidirectional interfaces, allowing trans- 
mission in both directions, controlled by 
auxiliary logic signals, to define the direc- 
tion of transmission and (in some cases) 
to improve the signal (see Figure 10.7). 
For example: 

TTL 100K interface: 100255 
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INTERFACE TO CMOS 
CIRCUITS 


Some CMOS circuits require power at 9 to 
12V, and have no TTL-compatible levels. 


Although direct interfaces with ECL are fairly 
rare, they are possible by interfacing first via 
an ECL/TTL translation circuit, and then 
through a TTL gate with an open-collector 
output. 


This interface is complex to use (see Figure 
10.8). Furthermore, if there is no Vcc power 
supply for TTL within the system, it would be 
wiser to build the interface with discrete 
components. 


Signetics ECL Products 


User's Guide 


TCO5760S 


Figure 10.9. Single-Voltage ECL/TTL Interface 


SINGLE-SUPPLY TTL possible to avoid having to provide a special 
INTERFACE power supply for ECL by using the circuit with 


In systems in which a single ECL circuit must TTL power supplies. 


be added and interfaced to TTL circuits, it is 
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The necessary level translation is achieved 
by a differential stage (consisting of discrete 
components) in the ECL-to-TTL direction, and 
by a diode-resistor network in the other direc- 
tion (see Figure 10.9). 


ANALOG ECL INTERFACE 

High-speed digital signal-processing applica- 
tions are becoming more and more common. 
For these purposes, digital-to-analog convert- 
ers (DACs) and analog-to-digital converters 
(ADCs) have been developed whose logic is 
compatible with ECL levels. The ADC con- 
verters are the simultaneous parallel conver- 
sion type; some of them allow sampling 
frequencies greater than 50MHz. DAC con- 
verters are simpler, utilizing current-source 
switching controlled by ECL gates. 
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THERMAL MANAGEMENT 

At the board level, local overheating must be 
avoided. As a general rule, ECL circuit boards 
are cooled by moving air. 


Overheating can be caused by either of two 
mechanisms: 


1. The temperature of the air flow increases 
from the time it enters the system until it 
leaves, and the circuits located near the 
output risk reaching excessively high 
temperatures; 


2. Acomponent that is taller than the others 
can screen the flow of air from the other 
circuits. 


Components subjected to overheating suffer 
a modification of their electrical characteris- 
tics. Moreover, their lifetime can be shortened 
considerably. 


The board itself can contribute significantly to 
the removal of heat from the circuits, if care is 
taken to place it in close contact (via its 
edges) with the metallic chassis of the equip- 
ment. In some cases, the chassis itself can 
be cooled by a liquid (water or freon). 


BOARD PRECAUTIONS 

Generally speaking, the use of sockets is not 
recommended. On the contrary, circuits 
should be soldered directly onto the boards. 
This applies even to prototypes. Doing so 
avoids problems with oscillations or signal 
deformations caused by unsuitable connec- 
tions. When it is absolutely necessary (as in 
the case of a test board, or of accelerated 
aging), a connection length less than 6mm 
should be used. 


With regard to accelerated-aging boards (i.e. 
"burn-in''), it is important that all pins have 
electrical conditions that reflect normal oper- 
ation, and that the power supply and environ- 
mental conditions respect the maximum junc- 
tion temperature specified. (Somewhat para- 
doxically, this means cooling of the burn-in 
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chamber, more often it means heating of the 
chamber!) 


It is recommended that specially-designed 
burn-in chambers be used for ECL circuits 
because standard chambers risk insufficient 
temperature and air-flow control. 


The section on interconnections explained 
why careless or semi-accurate implementa- 
tion could lead to erratic operation and to 
reduced immunity to system noise. As an 
example, the use of wired-OR connections 
causes variations in the static and dynamic 
characteristics of the outputs connected be- 
tween them. Because each output carries a 
smaller average current, it sees its static 
voltage levels Voy and Vo, increase by 
several tens of millivolts. With regard to 
dynamic characteristics, the switching gate 
sees a line loaded by the outputs of other 
gates. If these gates are located too far from 
one another for the signal to reach them 
before it has completed its transition, then 
multiple echos will occur and the resulting 
signal will have undesirable oscillations. 


Another necessary precaution concerns un- 
used inputs or outputs. All outputs, even 
those not used, must be connected to Vy via 
a load resistor. If this precaution is not taken, 
then (1) the internal voltage drops of the 
circuit will be affected, significantly affecting 
the other outputs, and (2) for circuits with fast 
edges, having complementary outputs, a 
break in the load symmetry will cause irregu- 
lar current ''calls'' on the auxiliary Vcc, possi- 
bly causing significant perturbations of the 
shape and duration of the (waveform) edges 
of the gate. 


It is wise to connect all unused inputs to Vr (if 
they are in the LOW state). This procedure is 
a must for some circuits, like line receivers or 
certain memories, which do not have internal 
pull-down resistors on all their pins. For inputs 
that must be kept in the HIGH state, a small 
auxiliary source (on the order of -—0.8V) 
should be used, formed by a diode and a 
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resistor located between Vcc and Vy. These 
inputs can also be connected to a HIGH 
output of an unused gate. Some circuit inputs 
may be connected directly to Vcc, but this is 
not generally the case. Use of this method 
requires prior consultation with the vendor. 


Furthermore, very long lines on the board can 
capture parasitic signals arising from a local 
electromagnetic field. It is possible to reduce 
this interference by interposing lines, or 
zones, connected to ground between the 
lines, driving the signals over a given dis- 
tance. 


Care should be taken to implement all ground 
connections (such as the bottom ends of load 
resistors or of decoupling capacitors, and the 
shielding of coaxial cables) by means of a 
short, wide conductor, to limit parasitic induc- 
tances. In fact, any loop, even one that 
appears small, presents an inductance and 
can radiate a high-frequency signal. 


DEVICE PRECAUTIONS 

High-speed components require very small 
dimensions, which limit the breakdown volt- 
ages of the transistors, allowing them to be 
destroyed by relatively small energies. There- 
fore, it is very important that the limit values 
for voltages, currents, and power recom- 
mended by the vendor be respected, even 
when the equipment is turned on and off. 


In particular, care should be taken not to 
apply V7 =-2V to the inputs and outputs 
before Veg is applied. 


Likewise, short-circuiting an output directly to 
Vee or to V7 should be avoided. 


In systems in which other supply voltages are 
present (e.g., TTL at +5V), care should be 
taken not to connect the inputs to these 
voltages. Unfortunately, this is a frequent 
mishap when boards are tested or when 
maintenance is performed, through contact 
with a screwdriver or with the probes of a 
measurement device. 
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TEST PHILOSOPHY 

One of the primary concerns when testing 
ECL devices on a manual or bench setup is 
the accuracy and repeatability of measure- 
ments. The largest contributing factor in this 
accuracy and repeatability is the ability of the 
operator to precisely duplicate the amplitude 
and offset values of the pulse generator 
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waveforms every time a new setup is made or 
when checking for equipment drift. 


The procedure outlined in this section pro- 
vides a method by which an operator can 
make these pulse generator waveform adjust- 
ments consistently identical between test 
sessions by eliminating as many variables as 
possible. Note: At this writing, a few digitally- 


eee? S004 
Pees eee? 
Sees coe? 


ee 
ee? fe. 


controlled pulse generators do exist which 
can automatically provide very repeatable 
waveforms setups, but these are still quite 
expensive and are not widely available in the 
industry. This information is provided for us- 
ers who are still equipped with the older, 
analog adjustment-type pulse generators. 


* = HOLES FOR JUMPERS 


LAYER 1 (a) -: ee 


t Eaew y ; . 
LAYER 2 (b) > N 


DIELECTRIC 


4 i~7 MATERIAL 
wv 


LAYER 3 (c) oe est 


LAYER 4 (ch) = Sm 


j 
| 


(e) 


DF05510S 


Figure 12.1. Sample AC Test Fixture Fabricated as a 4-Layer PC Board to Produce a 50{2 Environment. 
Top Traces of Layer 1 (a) Produce a 502 Micro-Stripline With Layer 2 (b), the Ground Plane, 
and are Used as Output Lines From the DUT. Layer 3 (c) is the Ground Plane for 
the Bottom Traces of Layer 4 (d) Which are Used as Inputs to the DUT (Notice the Holes 
for the Jumpers). In the Cross-Sectional View (e), the Space between Layers 2 and 3 is 
Non-Functional Except to Provide Rigidity to the Overall Fixture 
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TEST FIXTURES 

One major variable in manual AC testing is 
the test fixture. Every test engineer has his 
own idea of what the ideal test jig should be 
and it is difficult to say which method is better 
than another. The thing to keep in mind, 
however, is eliminating variables. Things like 
maintaining a continuous 5082 environment to 
reduce reflections and therefore reduce 
waveform anomalies. This includes eliminat- 
ing any unterminated stubs that are longer 
than about 44”, since at ECL speeds a 
reflection can be generated with sufficient 
amplitude and phase characteristics to distort 
the wavefront and reduce measurement ac- 
curacy. 


Another variable is jig delay or the delay that 
is added by the test fixture itself over and 
above that of the DUT (Device Under Test). A 
jig that cancels the effects of its own internal 
delay is quite simple to design and build but 
must be dedicated to one part type or group 
of part types having their input and output 
pins located in the same places. This makes 
fixturing rather expensive. However, certain 
compromises can be made with results that 
are completely satisfactory as far as cost 
effectiveness and test integrity are con- 
cerned. 


Figure 12.1 shows an example of such a test 
fixture. The PC Board consists of four layers 
and incorporates micro-stripline techniques to 
achieve a consistent 5022 environment. Jig 
delay cancellation is accomplished by return- 
ing the input signal reference to the sampling 
scope directly from the DUT input pin under 
test. Since the length of the PCB trace from 
the DUT input pin to the reference output 
connector is the same length as the trace 
from the DUT output pin to the measured 
output connector (see Figure 12.2), and the 
length of each coax cable from the jig to the 
sampling scope inputs are also equal, the jig 
delay is virtually transparent. 


The only problem now is that there is an 
unterminated stub also connected to the DUT 
output pin which is two or three inches long, 
Causing abberations on the output waveform 
which may or may not be visible on the scope 
display, depending on their amplitude and 
phase relationship to the actual output signal. 
These abberations may appear as a slight 
overshoot or undershoot or subtle roll-off of 
the rising or falling edge. The signal may be 
grossly distorted or no distortion may be 
apparent at all except that the measured 
propagation delay may vary from its true 
value by a few hundred picoseconds. 


This stub could be removed by cutting the 
trace, but this would prevent the jig from 
being used for any other device whose input 
pin is in that particular location. Therefore, a 
compromise will need to be made. In Figure 
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DUT 
INPUT SIGNAL FROM 
PULSE GENERATOR. 


DUT 
INPUT SIGNAL REFERENCE 
OUTPUT TO SCOPE. 


DUT 
OUTPUT TO SCOPE. 


AF03210S 


Figure 12.2. The Reference for the Input Signal is Taken at the DUT 
Pin After Length Lj. Since the Length of the Two Output Traces 
(Lz and Lg) are Equal, Fixture Delay Cancels Out Leaving Only the 
Delay Through the DUT Package and Circuitry. 


AF03220S 


Figure 12.3. Trace Used as an Input has Jumper (A) Installed but Trace Used 
as an Output has no Jumper (B), Leaving a Stub (C) of Less Than a” Long. 


12.3, the input traces have been designed so 
that a jumper may be installed, if needed, or 
removed, if not needed, for a given part. With 
the jumper removed (as in the case of an 
output pin), the unterminated stub is less than 
¥4" long. Even at 100K ECL speeds this 
length does not create enough delay in the 
reflected signal to significantly distort the 
waveform, i.e., the roundtrip delay in the stub 
is considerably shorter than the transition 
time of the output signal. 


With the jumper installed (as in the case of an 
input pin), the line is now terminated via the 
scope input, and although there is a short 
length (less than 1”) of discontinuity in the 
5022 microstrip, it is not significantly different 
in impedance to cause anything but a minor 
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distortion in the signal that reaches the DUT 
input pin. Since the input signal's reference to 
the scope is taken after the jumper, both the 
scope and the DUT will see the same signal 
and the DUT itself will tend to ignore these 
minor abberations at its input. 


One other very important thing to remember 
is to use adequate power supply bypass and 
filtering capacitance. Because of the ex- 
tremely fast edge rates associated with ECL, 
the instantaneous power factors during tran- 
sition times are almost astronomical. These 
Capacitors need to be placed as close to the 
DUT power and ground leads as physically 
possible. Bypass (or decoupling) capacitors 
should be selected for their integrity at ultra- 
high frequencies, i.e., their dielectric absorp- 
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Table 1. 
at Room Temperature (25°C) 


PARAMETER 


Input Parameters for Manual AC Measurement of ECL Devices 


FAMILY 


tion characteristics should be as low as 
possible. 


PULSE SOURCE ADJUSTMENTS 
As mentioned earlier, the pulse generator 
waveform adjustments are probably the sin- 
gle biggest variable in ECL AC measurements 
and also the most difficult to control because 
of the inability of the operator to accurately 
repeat exactly the same setup at each test 
session. The procedure outlined below is 
suggested in order to eliminate as many of 
the human and mechanical variables as pos- 
sible so as to reduce this art closer to the 
science that it should be. 


THE HUMAN FACTOR 

In many of today's test labs, most of the 
sampling scopes that can be found which 
include built-in digital readout capability which 
can display the precise value of a signal's 
amplitude, transition times, and propagation 
delay, do not have a provision for digitizing its 
DC offset from ground. Because of the CRT 
display size, the graticule resolution, and 
parallax error, the human eye is incapable of 
consistently resolving the offset measure- 
ment to any better than 10 to 20mV. But a 
difference of even 2 or 3mvV in the signal 
offset will alter the propagation delay mea- 
surement of an ECL device by several tens of 
picoseconds. 


The repeatability of this offset measurement 
can be increased significantly with the use of 
a few other pieces of standard laboratory 
equipment, including a high-quality DVM (Dig- 
ital Volt Meter) with resolution down to at 
least 1mV. 


DC OFFSET MEASUREMENT 
To accurately measure the input signal's DC 
offset using a DVM, a few assumptions have 
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to be made. First, it is assumed that a 
squarewave of amplitude A and exactly 50% 
duty cycle will generate a display of A/2 ona 
DVM that is set to measure DC volts, provid- 
ed that there is no DC offset on the signal. 
Second, it is assumed that any DC offset 
added to the signal will merely add to the A/2 
value. And third, it is assumed that the 
bandwidth of the DVM is wide enough to 
prevent significant roll-off of the squarewave 
signal which could introduce non-linearities 
into the measurement. This, however, will 
decrease the accuracy of the measurement 
but not the repeatability of it as long as the 
same DVM is used each time. 


Keeping these assumptions in mind, the DC 
offset adjustment is made as follows: 


1. Set the pulse generator output signal to a 
repetition rate of approximately 1MHz 
and exactly 50% duty cycle (a frequency 
counter should be used for this). 

2. Using a sampling scope with a digital 
readout set to measure volts, adjust the 
signal amplitude of the pulse generator to 
800mV (for 10K ECL). 


3. Adjust tk and te to 2ns, 20 to 80% (for 
10K ECL). 


4. Recheck steps 2 and 3 until satisfied with 
the adjustment accuracy (the amplitude 
and transition time adjustments might 
interact with each other). 


5. Disconnect the 5082 coax cable from the 
input of the sampling scope and connect 
it to the input of a DVM whose input is 
terminated in 502. The 50Q2 termination 
should be as physically close as possible 
to the DVM input connector. With the DC 
offset of the pulse generator set at OV, 
i.e., the negative swing of the signal is at 
OV and the positive swing is at 800mV, 
the DVM should read 800mvV divided by 
2, or 400mV. 


6. The standard DC offset for a 10K ECL 
input signal is 310mV (see Figure 12.4). 
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Therefore, the DC offset control of the 
pulse generator should be adjusted so 
that the DVM reads 710mV, which is one 
half the amplitude or 400mV plus 310mV 
of offset. 


OP02160S 


Figure 12.4. 800mV/2 + 310mV = 710mV 


The input signal is now set up and may be 
connected to the test fixture but it should be 
checked periodically during a test session to 
make sure it has not drifted. Variations of this 
method will need to be developed to suit 
individual test requirements, but if the basic 
principle is followed, one of the major vari- 
ables in ECL AC testing will be brought under 
control. 


AC MEASUREMENTS OVER 


TEMPERATURE RANGE 

In 10K ECL devices, Vgpg drifts with tempera- 
ture. The amount of drift varies between part 
types due to internal power dissipation and 
various other characteristics but is approxi- 
mately equal to 1.1mV/°C. This affects the 
amount of DC offset to be used when mea- 
suring AC parameters at other than room 
temperature. For example: At room tempera- 
ture (25°C), a part would normally require a 
310mV offset. If the part were to be tested at 
85°C, the offset would have to be increased 
by 1.1mV/°C times 60° (AT) or 66mV. A total 
offset of 376mV would be required. Using the 
formula from step 6 above, one-half the 
signal amplitude (400mV) plus 376mV of 
offset would produce a reading on the DVM 
of 776mV. 


100K ECL devices are designed with internal 
compensation which virtually eliminates any 
drift due to operating temperature. Therefore, 
the same offset value may be used over the 
entire temperature range. However, the input 
signal conditions for 100K devices differ 
slightly from those used for 10K, but the same 
principles apply to either family and the same 
procedures and precautions should be used 
(refer to Table 1 for input pulse parameters). 


rr 


note 


. 


ba Dr 


mat 


iv . 
F . 
. . 
. * 7 ¥* 
% 
" 
Pe 
; - + 
r 
4 
“a 
y * 
- ah ; 
° . 7 ‘a 2 4 
. e f 
a . 
‘ 2 
z 7 
4 , 
5 . 
z * 
‘ 
a . 
. r. . : a 
= 24 7 
. ; 7 ‘ 
. A . 7 - 
- a o- 
e 5 7 fo me ye 
7 x -* % 
+ 
Ld . , - 
- - 7” - ad 
’ % oss 
a * ; 
~ 4 - 
~ = 7 
ie 4 : 
= “ 
* 
. ‘ 2 7 
ge 
4 * 7 7 - oa 
* . 


4 


signetics 


ECL Products 


Section 5 


Data Sheet 
Specification Guide 


INDEX 
SIGE cic cgte gs ct dicna sa eeweenee aA tane san desewnsced eneLdeRaT ease atone ReeReREee eA 5-3 
Typical Propagation Delay and Supply Current ................... cece eee eeee eee 5-3 
RTS SS: ave icdiiesdurcvoiwist es scraiccwrones dem besneeegsnanenere tence nsaenndyncasiane 5-3 
ABDGOWMIG MAXIMUM FATUNG6  iiécscdcescarnccsnces sa accanamnetensme senna mmonsa se ensnen amen es 5-3 
DG Gperating GONnGilOnS iiclivccscncsaisssicscsvsdwannensasensseesumientuxensenetersaat sia 5-3 
BG GSA CTOTB CS ecadscsiiwtncenmcdniass Haiinke cand dnatecsnteatbqnenrinmeraeedaewnaavednes 5-3 
AG CRAFACIONBNCE ccccnsccecdixamsncieasiase ar werasasasiteceonpnaecosmmonsnan ee miemeamcenaem 5-9 


Glossary, 10K/100K Symbols, Terms, and Definitions .............................. 5-11 


signefics 


ECL Products 


INTRODUCTION 

Signetics' 10K and 100K ECL data sheets 
have been configured for quick usability. They 
are self-contained and should require mini- 
mum reference to other sections for further 
information. 


FEATURES AND DESCRIPTION 

Features and/or Descriptions are shown on 
the left column starting at the top of the first 
page of the data sheets for quick reference. 


TYPICAL PROPAGATION DELAY 


AND SUPPLY CURRENT 

The typical propagation delays listed at the 
top of the data sheets are the average 
between tp, and tpy, for the most significant 
data path through the part. 


The typical lee current shown in that same 
specification block is the average current. It 
represents the total current through the pack- 
age, not the current through the individual 
functions. 


LOGIC SYMBOLS 
There are two types of logic symbols. The 
conventional one, ''Logic Symbol," explicitly 
shows the internal logic (except for complex 
logic). The other is ''Logic Symbol (IEEE/ 
IEC)'"' as developed by the IEC and IEEE. The 
Logic Symbol by IEEE/IEC is described in 
IEEE Standard 
Graphic Symbols for Logic Functions 
ANSI/IEEE Std 91-1984 
(Review of ANSI/IEEE Std 91-1973 
[ANSI Y32.14-1973]) 
and can be ordered through 
IEEE Service Center 
445 Hoes Lane 
Piscataway, New Jersey 08854 
Phone: 201-981-0060 


ABSOLUTE MAXIMUM RATINGS 
Absolute maximum ratings are limiting values 
of operating and environmental conditions 
applicable to all 10K and 100K devices, which 
should not be exceeded under the worst 
probable conditions. 


These values are chosen by Signetics to 
provide acceptable serviceability of the de- 
vice, taking no responsibility for equipment 
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variations, environmental variations, and the 
effects of changes in operating conditions 
due to variations in the characteristics of the 
device under consideration and of all other 
electronic devices in the equipment. 


The user should design so that, initially and 
throughout life, no absolute maximum value 
for the intended service is exceeded with any 
device under the worst probable operating 
conditions with respect to supply voltage 
variation, equipment component variation, 
equipment control adjustment, load varia- 
tions, signal variation, environmental condi- 
tions, and variations in characteristics of the 
device under consideration and of all other 
electronic devices. 


Absolute maximum ratings imply that any 
transient voltages, currents, and tempera- 
tures should not exceed the maximum rat- 
ings. 


Input voltage, Vij, should never be more 
negative than Ve¢ at any time. 


Output current should never exceed the maxi- 
mum value in either HIGH level or LOW level 
state. 


Family Specifications for Absolute Maximum 
Ratings for 10K and 100K families are shown 
in Tables 1 and 2, respectively. 


DC OPERATING CONDITIONS 
The DC Operating Conditions table has a dual 
purpose. In one sense, it sets some environ- 
mental conditions (operating case tempera- 
ture), and in another, it sets the conditions 
under which the limits set forth in the DC 
Electrical Characteristics table and AC Elec- 
trical Characteristics table will be met. Anoth- 
er way of looking at this table is to think of it 
not as a set of limits guaranteed by Signetics, 
but as the conditions Signetics uses to test 
the parts and guarantee that they will then 
meet the limits set forth in the DC and AC 
Electrical Characteristics tables. 


10K ECL circuits are characterized with Voc 
and Voce at ground level and Veg at -5.2V. 
This arrangement gives the best noise immu- 
nity. Veg at —5.2 results in the best circuit 
speed. A more negative Ve¢ will increase 
noise margins at the expense of increased 
power consumption. Other values of Veg are 
possible but DC and AC parameters will differ 
slightly from the specified values. 
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100K ECL circuits are characterized with 
Voci and Voce at ground level and Veg at 
-4.2V, -4.5V, and -4.8V. This arrangement 
also gives the best noise immunity. Other 
values of Veg are possible but DC and AC 
parameters will slightly differ from the speci- 
fied values. 


Family Specifications for DC Operating Con- 
ditions for 10K and 100K families are shown 
in Tables 3 and 4, respectively. 


DC CHARACTERISTICS 

Family Specifications for DC Characteristics 
for 10K and 100K ECL families are shown in 
Tables 5 and 6, respectively. However, lj, lit, 
and lege vary from device to device for 10K 
ECL families and similarly lyy, lic, lee, AVon/ 
AVeg, AVo./AVee, AVpp/AVege vary from 
device to device for 100K ECL families. 


It must be emphasized that the specified 
limits shown in the DC Characteristics can be 
met only after thermal equilibrium has been 
established. Thermal equilibrium is estab- 
lished by applying power for at least 2 min- 
utes while maintaining transverse air flow of 
2.5 meters/s (500 linear feet/min) over the 
device either mounted in the test socket or on 
the printed circuit board. 


Make sure that each output is terminated via 
a 502 resistor to -2.0V. 


Although it is not recommended to use Veg 
other than —5.2V, if Vee other than —5.2V is 
used, changes in Vo,, Von, and Vgpp level 
must be taken into consideration. 


Although suggested test conditions are de- 
scribed for Vou, Vout, VoL, and Voit, refer to 
Section 3 Testing, DC testing for what to look 
for in considering output voltages in the worst 
cases. 


The test values for DC Characteristics are 
defined and given in the Family Specifications 
for Transfer Characteristics for 10K and 100K 
ECL families and shown in Figures 1 and 2, 
respectively. 


The conditions for the Transfer Characteris- 
tics for the 10K ECL families are Ta = + 25°C, 
Ver =-5.2V, Voc1 = Voce = GND; and 5022 
matched inputs and outputs. 


The conditions for the Transfer Characteris- 
tics for the 100K ECL family are T, = 25°C; 
Vee = -4.5V, Voc1 = Voce = GND; and 502 
matched inputs and outputs. 
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Table 1. Family Specification for Absolute Maximum Ratings for 10K ECL Families 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless otherwise noted, these limits are 
specified over the operating case temperature range.) 


vec Sippy wotwgs—SSCSC~—“—~—“—*—*—*—*—*—s—C—s—~—CSsSsSsSTSC dC 
Tio Opt sauce ret SSSCS~C~SS «dm 


Ty Maximum junction temperature 


Table 2. Family Specification for Absolute Maximum Ratings for 100K ECL Families 


(Operation beyond the limits set forth in this table may impair the useful life of the device. Unless otherwise noted, these limits are 
specified over the operating case temperature range.) 


SS 


March 1986 5-4 


Signetics ECL Products 


Data Sheet Specification Guide 


Table 3. DC Operating Conditions (Family Specification for 10K ECL Families) 


10K ECL 
PARAMETER 
T 


on Voce Circuit ground 
Supply voltage (negative) 


HIGH level input voltage 


aw 
raseare [mvs [mr 
Tiy=vesc | -100s [| iw 
ec 
Ciysvasc [|| rs | 
Se 
ixs=s0e [ie [a 

ee 


= 


Table 4. DC Operating Conditions (Family Specification for 100K ECL Families) 


100K ECL 
PARAMETER min | typ | 
Voc1, Voce Circuit ground | oo | Oo | 


VIHT HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 
mV 


—— 


Ambient temperature 


-4.5 


Supply voltage (negative) | 42 | 
VEE Supply voltage (negative) When operating with 10K ECL Family. 


HIGH level ete = _A5V 
input voltage ~1165 
oe 


| Vee=-42v_| =e Sane ea nt 


HIGH level input T Vee=-4.5v | 
| Vee =-4.8V | =-4.8V 
Voeoi = Voog « GND | Vee =-48V 
“— = ae reser] | fe) 
LOW level input =e -1475 
threshold voltage Vee“ —42¥ 


aoe =-4.2V 
-1475 
ee ae =-4.5v | -1810 mV 
input voltage 
| Vee =-4.8V _ =-4.8V 
| ae | 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics may vary slightly from specified values. 
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Table 5. DC Characteristics (Family Specification for 10K Families) 
Voc1 = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, Output loading with 50Q to -2.0V +0.010V, unless otherwise specified'? 


Le a) eee 
[Ta=-30°C | -1060 | | -890 | mv __ 
iii ee 
Ta=+95°c| -890 | | -700 | mv __ 
[Ta=-s0rc | -1080 [| |v 
Tas+asrc| -980 [| | mv 
Ta=+esrc| -10 [|| mv 
a 

Ta=+25°C| | 

Ta=+85°C| 
Ta, = +25°C 
Ty = +85°C 


Ta =-30°C 
Ta = +25°C 


HIGH level 
output voltage 


VOH 


HIGH level 
output 

VOHT threshold 

voltage 


LOW level 
V output 

OLT threshold 
voltage 


LOW level 
output voltage 


4 

> 

ll 

+ 

N 

oi 

° 

O 


HIGH ‘ 

ha level Ta = +85°C 
input Ta =-30°C 
current 


Ta=+ 85°C 


LOW level 
input current 


PPP PPP PPP rill e lel 


al 

> 
ll 

fe 

NM 

ol 

° 

@) 


lie 


Ta = +85°C es ee a 
Tas-sorc | tT tm 
Tast25rc] || ma 
Tasvesrc] | | Lm 


NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 1. 


VEE 
—lEE supply 
current 


AVou HIGH level 
output voltage 
AVeE compensation 


AVo. LOW level 
output voltage 
AVEE compensation 


AVos Reference bias 


—— voltage 
AVeE compensation 
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Table 6. DC Characteristics (Family Specification for 100K Families) 
Voc1 = Vec2 = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C, unless otherwise specified’ 9 


paramere [wn [ve [ wax | uw | res conmrionst 
eee ee 
Pies [ows [ fw | a 


HIGH level 
output voltage 


vor ig esa [ore 


| Mec=-aev | 045 ||| mv 


Pveessaav |) a0 a 
es 
Pesta | 


voltage 


LOW level 
— output 

threshold 
voltage 


ae 
Meer sev | ~sero |__| ~sers | 
ree 


HIGH level 
input current 


LOW level 
input current 


Vee supply 


-| 
EE current 


NOTES: 


1. The specified limits represent the "worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 2. 
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NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
VHT -HIGH level input threshold voltage. 
VoHmax (~ 810mV) YLUILILET yf JIsTTy, Vitt -LOW level input threshold voltage. 
Vorimin (— 960mV) lel 7 Y guee wt Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
Vonrt (~ 980mV) Y Y) VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 


GUARANTEED VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
OPERATING condition. 
AREA VouHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vour (— 1630 mV) tn, VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OL 7 Jae 


—wa—w ee BGs 
Voimax (— 1650MV) Vag GY / ss Voi — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Votmin (- 1850mV) Wl Vtibs mm conditions. 


Vitmin Votmin — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 
(-— 1850 mV) conditions. 

1T Vint Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 

(-1475mV) | (—1105mV) and output threshold level). 


Ves 
(-— 1290 mV) 


, 


SSS 
SSS 


SSS 
SINAN 


TAN 
. ~ 


N35 


Ws 
eat 


DF05480S 


Figure 1. Transfer Characteristics Family Specification for 10K ECL 


NOTES: 
Vitmax —Maximum HIGH level input voltage (the most positive Vj). 
VHT — HIGH level input threshold voltage (also ViHmin). 
VoHmax (— 880 mV) —— [poh Ll 7] Lolkek ) Vitt — LOW level input threshold voltage (also Vi_max)- 
Vonmin (— 1025mV) — -—— X7] i Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Von (— 1035mV) My GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


} OPERATING condition. 


: tPA eo VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
BY SY ES BE SFO LL Lf] 
WITT ITN IVT) VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
| Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V V Vv V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(=1810mV) (-1475mV) | (—~1ESmVv) (S80 mV) conditions. 
VepB - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


4 ES VoHmin -Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
4 TYP condition. 


Vor (- 1610mv —_— 
Votmax (— 1620mV) —— 
Votmin (— 1810mV) —— 


Ves 
(-—1320mV) 
DF05450S 


Figure 2. Transfer Characteristics Family Specification for 100K ECL 
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AC CHARACTERISTICS 

Since AC Characteristics vary from device to 
device there is no family specifications as 
such. 


It must be emphasized that the specified 
limits shown in the AC Characteristics can be 
met only after thermal equilibrium has been 
established. Thermal equilibrium is estab- 
lished by applying power for at least 2 min- 
utes while maintaining transverse air flow of 
2.5 meters/s (500 linear feet/min) over the 
device either mounted in the test socket or on 
the printed circuit board. AC Characteristics 
may be tested either in non-offset bias condi- 
tion or in offset bias condition. For 10K ECL, 
the non-offset bias condition is Voc 
= Voce = OV and Veg = -5.2V +0.010V and 
the offset condition is Voc; = Voce = +2V 
+0.010V and Vee =-3.2V +0.010V. For 


AC TEST CIRCUIT FOR 10K AND 


100K ECL, the non-offset bias condition is 
Voci = Voce = OV, and Veg = —-4.2V to -4.8V 
(+0.010V), and the offset condition is Voc 
= Voce = +2V +0.010V and Veg = -2.2V to 
-2.8V (+0.010V). The offset bias condition is 
for bench-type tester to accommodate the 
oscilloscope ground configuration. Of course, 
the specified limits remain the same for the 
non-offset and the offset condition. 


AC WAVEFORMS 

AC test conditions for 10K and 100K ECL are 
described in AC Waveforms, Test Circuit, and 
Input Pulse Definition in each individual data 
sheet. 


There is no Family Specification for AC 
Waveforms. However, Typical AC Waveforms 
describing the Propagation Delay (tpLy, teHL), 
Transition Time (ttLH, trHL), Setup Time, Hold 


100K ECL 


+2.0V +0.010V 


PULSE | 
GENERATOR ser 
SCOPE 
CHANNEL A 


(12) 15 
(13) 16 
(14) 17 
(15) 18 
(16) 19 
(17) 20 
(19) 22 
(20) 23 
(21) 24 
(22) 1 
(23) 2 
(24) 3 
(1) 4 
(2)5 
(3) 6 


| 25 uF 


OAyF 


SCOPE 
CHANNEL B 


Ry 


8(5) 502 


21 (18) 


0.01uF 


— 2.5V +0.010V 
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Time, and Release Time are shown for your 
reference. Since AC Waveforms vary from 
device to device, refer to each individual data 
sheet. 


AC TEST CIRCUIT 

The AC test circuit shows how to arrange the 
test circuit for each device with pulse genera- 
tor, sampling scope, and power supplies. A 
simplified arrangement for 10K and 100K 
families are shown in Figure 7. However, 
since AC test circuits vary from device to 
device, refer to each individual data sheet. 


Since AC Characteristics are difficult to test, a 
whole section is devoted to Testing including 
a whole section describing the bench-type 
testing for AC Characteristics (Refer to Sec- 
tion 3 Testing, AC Testing). 


NOTES: 

1. Voci1 = Voce = + 2.0V +0.010V, Vege = -3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01 uF from GND to Veg(0.01 and 0.1uF capacitors 
should be NPO Ceramic or MLC type). Decoupling 
capacitors should be placed as close as physically 
possible to the DUT and lead length should be kept 
to less than % inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the logic 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lg equal length 502 impedance lines.Lg the 
distance from the DUT pin and the junction of the 
cable from the Pulse Generator and the cable to 
the scope, should not exceed 14 inch (6mm). 

. Rt = 50Q terminator internal to scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the pulse generator 
and the DUT or between the DUT and the scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 
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INPUT PULSE DEFINITION repetition rate, pulse width, and Transition The Family Specification for 10K and 100K 
The Input Pulse definition defines the input Time (trLH, trH.) together with the input pulse —_ for Input Pulse Definition and Requirement is 
pulse requirements such as pulse amplitude, Waveform. as follows: 


+ <— tTHL tri — 
NEGATIVE 80% | os 


50% 


20% 20% 
| -|———_————_- +310 mV 
tw(L) ————_> 
tw(H) ———————_» 
| - A | nT! mV 


PULSE ai 


50% 50% 
PULSE 20% 20% 


| +310 mV 
i ttLH tTHL — 


WF12390S 


Figure 4. Input Pulse Definition 


Table 7. Input Pulse Requirements for 10K and 100K Families 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) for 10K ECL 
Voc1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) for 100K ECL 


FAMILY AMPLITUDE | REP RATE | PULSE WIDTH 
10K ECL 800 mVp-p 2.0 +0.2ns 2.0 +0.2ns 
100K ECL 740 mVp-p 0.7 +0.1ns 0.7 £0.1ns 
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DC SYMBOLS AND DEFINITIONS 


Voltages 


All voltages are referenced to Vcc (Vcc1 and Voce) which is usually ground (common) and the most positive potential in an ECL system. 


VeBB 


VBBmax 
VBBmin 
Vein (TTL) 


VBE 
VcB 
Voc 


Voc 
Voce 
Vcs 
VEE 


Ve (TTL) 
ViH 


ViHmax 
VIHH 
VIHL 


VIHT 
Vint” (TTL) 


Vint’ (TTL) 


Vik 


Vikmax 


VIL 
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Reference Bias voltage: The internally-generated reference voltage which is used to set the input and output threshold 
level. 

Maximum Reference Bias voltage 

Minimum Reference Bias voltage 

Input breakdown voltage: Reverse breakdown voltage of the input diodes of a TTL/ECL Translator with 1.0 mA flowing 
into the input pin. 

Base to Emitter voltage 

Collector to Base voltage 

Circuit Ground: This is the most positive potential in the ECL system and it is used as the reference for other voltages and is 
usually ground except for the TTL/ECL or ECL/TTL system such as translator and interface circuits. 

Circuit Ground: Usually ground in the ECL system (Output reference). 

Circuit Ground: Usually ground in the ECL system (Internal circuit reference). 

Current source voltage: An internally-generated reference potential in an ECL system. 

Power supply voltage: This potential is the ECL system power supply voltage and it is the most negative potential in the 
ECL system. 

Forward voltage: Input voltage for measuring If on TTL/ECL translators. 

HIGH level input voltage: An input voltage within the more positive (less negative) of the two ranges of values used to 
represent the binary variables. A logical ''1'' (nominal value). 

Maximum HIGH level input voltage: The most positive Vj} 

Vinmax + 1.0V (Vinmax shifted positive one volt for CMR test) 

ViHmax —1-0V (Vinmax shifted negative one volt for CMR test) 

HIGH level input threshold voltage: The guaranteed HIGH level input threshold voltage 

Hysteresis Mode HIGH level input threshold voltage: V\47 for HIGH to LOW level transition in Hysteresis mode. 
Hysteresis Mode HIGH level input threshold voltage: V\47 for LOW to HIGH level transition in Hysteresis mode. 
Input clamp voltage: The input voltage level across the input clamping diode in a region of relatively low differential 
resistance that serves to limit the input voltage swing. 

Maximum input clamp diode voltage: The most negative voltage at an input when the specified current is forced out of that 
input terminal. This parameter guarantees the integrity of the input diode intended to clamp negative ringing at the input 
terminal. 

LOW level input voltage: An input voltage level within the less positive (more negative) of the two ranges of values used to 
represent the binary variables. A logical ''0'' (nominal level). 

LOW level input threshold voltage: The guaranteed LOW level input threshold voltage. 

Hysteresis Mode LOW level input threshold voltage: V\47 for HIGH to LOW level transition in Hysteresis mode. 
Hysteresis Mode LOW level input threshold voltage: Vj47 for LOW to HIGH level transition in Hysteresis mode. 
Minimum LOW level input voltage: The most negative Vj. 

Vitmin +1.0V (Vitmin shifted positive one volt for CMR tests.) 

Vitmin —1-0V (Vitmin shifted negative one volt for CMR tests.) 

Input Voltage 

HIGH level Noise Margin: Noise margin between the output HIGH level of a driving circuit and the input HIGH threshold 
level of its driven load. A conservative value for Vx is the difference between Voyt and Viymin- 

LOW level Noise Margin: Noise margin between the output LOW level of a driving circuit and the input LOW threshold level 
of its drive load. A conservative value for Vy is the difference between Viimax and Vo_t. 

HIGH level output voltage: The voltage at an output terminal with input conditions applied that, according to the product 
specification, will establish a HIGH level at the output (nominal output ''1"' state). 

Maximum HIGH level output voltage: The most positive Voy under the specified input and loading conditions. 
Minimum HIGH level output voltage: The most negative Voy under the specified input and loading condition. 
HIGH level output threshold voltage: The guaranteed HIGH level threshold output voltage with the inputs set to their 
respective threshold levels, one at a time. 

LOW level output voltage: The voltage at an output terminal with input conditions applied that, according to the product 
specification, will establish a LOW level at the output (nominal output ''0"' state). 

Maximum LOW level output voltage: The most positive Vo, under the specified input and loading conditions. 
Minimum LOW level output voltage: The most negative Vo, under the specified input and loading conditions. 
LOW level output threshold voltage: The guaranteed LOW level output threshold voltage with the inputs set to their 
respective threshold levels, one at a time. 


5-11 


Signetics ECL Products 


Data Sheet Specification Guide 


DC SYMBOLS AND DEFINITIONS (Continued) 


AVoL 
AVoH 
AVee 
Vois1 (TTL) 
Vots2 (TTL) 
Vout 

Vr (TTL) 
Vt 
GND 


LOW level output voltage compensation: The ratio of the change in the LOW level output voltage to the change in the 
supply voltage. 


HIGH level output voltage compensation: The ratio of the change in the HIGH level output voltage to the change in the 
supply voltage. 


Reference Bias voltage compensation: The ratio of the change in the input reference voltage to the change in the supply 
voltage. 


LOW level output voltage on 10K ECL/TTL translator with all inputs at Veg voltage to check indeterminate input level. 
LOW level output voltage on 10K ECL/TTL translator with all inputs open to check indeterminate input level. 
Output Voltage 

Reverse input voltage: Input voltage for measuring IR on TTL/ECL Translator. 

Line load-resistor terminating voltage, positive or negative. 


Ground (Common): The reference point from which all voltages in the system are measured. In a TTL/ECL or ECL/TTL 
translator, or other interface circuits, it is the common point to which all other voltage supplies are referenced. 


Currents 


Positive current is defined as conventional current (Hole) flow into a device. Negative current is defined as conventional current flow out of a 
device. 


loc Supply current: The current flowing into the Vcc supply terminal of the circuit with specified input conditions and open 
outputs. Input conditions are chosen to guarantee worst-case operations unless specified. Current out of a terminal is given 
as a negative value. 

IcBo input (Collector to Base) leakage current: Leakage current flowing out of an input on devices without pull-down resistors 
when test voltage is applied. 

locH (TTL) Supply current, outputs HIGH: The current into the Vcc supply terminal of an integrated circuit when all (or a specified 
number) of the outputs are at the HIGH level. Current out of a terminal is given as a negative value. 

loci (TTL) Supply current, outputs LOW: The current into the Voc supply terminal of an integrated circuit when all (or a specified 
number) of the outputs are at the LOW level. Current out of a terminal is given as a negative value. 

lee Power supply current: The current required by each device from the Veg supply. This value represents only the internal 
current required by the specified device and does not include the current required for loads or termination. 

le (TTL) Input forward current: The forward conduction current out of the input diode of a TTL/ECL Translator with the input voltage 
at a LOW logic level (Vr). 

I, (TTL) Input leakage current: The current flowing into an input when the maximum allowed voltage is applied to the input. This 
parameter guarantees the minimum breakdown voltage for the input. 

HH HIGH level input current: The current flowing into an input when a specified HIGH level voltage is applied to the input. 
Current out of the input is given as a negative value. 

liHmax Maximum HIGH level input current: The most positive |). 

liWmin Minimum HIGH level input current: The most negative |). 

lie LOW level input current: The current flowing into an input when a LOW level input voltage is applied to that input. In ECL 
devices, this is a measurement of the current flowing into the input pull-down resistor. 

litmax Maximum LOW level input current: The most positive |j,. 

liumin Minimum LOW level input current: The most negative 1). 

IOH HIGH level output current: The current into an output with input conditions applied that, according to the product 
specification, will establish a HIGH level at the output. Current out of the output is given as a negative value. 

lOHT HIGH level output threshold current: The guaranteed maximum HIGH level output current of an ECL Bus Driver with 
current switch mode outputs with the inputs at their respective threshold levels, one at a time. 

lot LOW level output current: The current into an output with input conditions applied that, according to the product 
specification, will establish a LOW level at the output. Current out of the output is given as a negative value. 
LOW level output threshold current: The guaranteed maximum LOW level output current of an ECL Bus Driver with 
current switch mode outputs with the inputs at their respective threshold levels, one at a time. 
Output source current (Absolute Maximum Rating): The maximum current that may flow out of an output without causing 
permanent damage to the device. This is a function of the external Load Resistance and the Terminating Voltage (V7) to 
which it is referenced and logic state of the output (VoHmax is worst-case). 
Short circuit output current: The current out of an output of an ECL/TTL translator when the output is short-circuited to 
ground with input conditions applied to establish a HIGH state output logic level. Only one output should be shorted to 
ground at a time. 
Reverse input current: Reverse (leakage) current flowing into the input diodes of a TTL/ECL Translator when the input is at 
a HIGH logic level (Vp). 
Line Terminating (Load) current 
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Maximum clock frequency: The maximum input frequency at a clock input for which predictable performance is 
guaranteed. Above this frequency the device may cease to function. (Specified as a limit.) 
Hold time: The time interval during which a signal must be retained at a specified input terminal after an active transition 


occurs at another specified input terminal. 

NOTES: 

1. The hold time is the actual time interval between two signal events and is determined by the system in which the digital circuit operated. A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value, in which case the minimum limit defines the longest interval (between the release of the signal and active transition) for 
which correct operation of the digital circuit is guaranteed. 


Propagation delay time 

Propagation delay time, LOW to HIGH: The time between the specified reference points on the input and output 
waveforms with the output changing from the defined LOW level to the defined HIGH level. 

Propagation delay time, HIGH to LOW: The time between the specified reference points on the input and output 
waveforms with the output changing from the defined HIGH level to the defined LOW level. 

Release time: The interval immediately preceding the active transition of the timing pulse (usually the clock pulse) or 
preceding the transition of the control input to its latching level, during which the master set or reset must be released 
(inactive) to ensure valid data is recognized. 

Setup time: The time interval prior to an active transition applied to a specified input terminal that a signal at another 


specified input terminal must be applied in order to achieve the desired operation of the device. 

NOTES: 

1. The setup time is the actual time interval between two signal events and is determined by the system in which the digital circuit operated. A minimum value is 
specified that is the shortest interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value, in which case the minimum limit defines the longest interval (between the release of the signal and active transition) for 
which correct operation of the digital circuit is guaranteed. 


Transition time, LOW to HIGH: The time between two specified reference points on a waveform, normally 20% and 80% 
points, that is changing from LOW to HIGH. 

Transition time, HIGH to LOW: The time between two specified reference points on a waveform, normally 80% and 20% 
points, that is changing from HIGH to LOW. 

Pulse width: The time between the specified reference points on the leading and trailing edges of a pulse. 


Common-Mode Rejection: Ratio of common-mode voltage to common-mode error voltage where common-mode voltage is 
defined as the voltage above or below the reference level at each input when both inputs are at the same potential and 
common-mode error voltage is defined as the resultant error voltage measured at the input. 

power level (mW) 


imW 


Power level relative to 1mW. dBm (Power level) = 10 logio 
Input frequency 

Maximum input frequency 

Minimum input frequency 

Slew rate: Maximum rate of change of output voltage for a large step change. 

Common-mode voltage: The voltage above or below ground at each input when both inputs are at the same voltage. 
Differential input voltage: The voltage applied between two input terminals of a circuit. 

Load voltage 


Thermal resistance 

Thermal resistance, junction to case 

Thermal resistance, junction to ambient 

Case temperature: Case temperature of an integrated circuit package. 

Junction temperature (absolute maximum rating): The absolute maximum allowable temperature at the junction of any P 
and N type material on the silicon chip. Temperatures exceeding this value will cause a permanent migration of the materials 
and therefore damage the junction. 

Storage temperature (absolute maximum rating): Maximum temperature at which device may be stored without damage 
or performance degradation. 
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DESCRIPTION 

The 10100 is a Quad 2-Input NOR Gate 
with another input common to all gates. 
All unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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Quad 2-Input NOR Gate With Strobe 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (ales) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10100N 
Ceramic DIP 10100F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Vec1 Vcc2 


CD08420S 


LD04580S 


Figure 1 Figure 2 
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© Vee (8) 


TC05720S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Do Di+ S 
Q,; = Do+ D3+ S; 
Q2 = D4gt+ D5+ S 
Q3 = Dgt+ D7+ Sy 


Positive Logic: HIGH state = 1 
LOW state =0 


LD04590S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


a 


Ceramic package +165 
Ty Maximum junction temperature 
DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 


HIGH level input voltage 


HIGH level input threshold voltage 


| Tasnaore | | |= 1500] mv | 
pTasva5rc | | |-1475| mv | 
| Tasveso | | |-1440| mv | 
| Ta=-aorc |-re00] || mv 
| Tas+25rc |-reso] | | mv 
| Tar+esrc |-125/ | | mv 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics) 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


PARAMETER fin | ave | ax UNIT TEST CONDITIONS? 


| Ta=-30°C |-1060] | -890 | mv __ 
| Ta=+e5c | -960] | -810 | mv 
| Ta=+95°c | -890| | -700 | mv __ 
Ta=-30r¢ |-t080] | | mv 
Ta=tesrc [-980] | | mv 
Tastesrc [-s10] | | mv 
Ta =-30°C | [1655] mv 
Ts, = 425° | | -1630] mv 
Ty = 485" | | -1595] mv 
Ta=+25°C |-1850| — |-1650] mv 

a 

= 

Lo 


HIGH level 
output voltage 


Apply Vitmin to all inputs. 


HIGH level output 
threshold voltage 


Apply Vitt to S; input with Vitmin 


VOHT applied to all other inputs. 


LOW level output 
threshold voltage 


Apply Vint to each input, one at a time, with 


VOLT Vitmin applied to all oth er inputs. 


O 


©) 


LOW level 


Apply Vimax to all inputs. 
output voltage 


Ta=-30°° | 
a 


ice) 

co) 
@ 

‘= 


Dp 
inputs 


Apply Vimax to each input under test, one at a time, 


Ta = +25°C with Vitmin applied to all other inputs. 


Ta = + 85°C 


8 
aS 
a 
Ee Te 


HIGH 
level 
input 
current 


Ne) 
aA 
On 
> 


NH 
Apply Vitmax to S; input with Vitmin applied to all other 


Py=-ooe [os | mt 
Tix=veec [os | | | 
Tia=rosc [oa | | | wa 
Pinas | | | | ma 
Piasvasc | [a | a | ma 
Pix=rosc | | | 2 | ma 


NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a 
time, with Vitmax applied to all other inputs. 


-Ice Vee supply 
current 


AVon HIGH level 
output voltage 
compensation 


AVeeE 


Nex. LOW level 
output voltage 
AVeE compensation 


AVap Reference bias 
voltage 
compensation 


AVeg 
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NOTES: 

” (-s1omy) Vitmax Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 810m VIHT HIGH level input threshold voltage. 

Vormin (~ 960mV) Crrcsestg GO guccd, Vitt LOW level input threshold poles, 
, Vitmin Minimum LOW level input voltage (the most negative Vj,). 

VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 

OPERATING VoHmin Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Votr (- 1630 mV) = VoHT HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) —— VoLt LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wd Votmax eo level output voltage (the most positive Vo.) under the specified input and loading 

iv] : 
(— 1880 mV) V) Votmin Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. 
(-1475mV) (-—1105mV) VepB Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Z 
7 


f 


SSS 


Z 
5 


aati 


Ves 
(-— 1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


0°c Ta = +25°C Ta = +85°C 
PARAMETER Max | TEST CONDITIONS 
tpLH Propagation delay ‘ . : , ‘ d 3.3 Ej 
: J ; , ; ; 3.7 
: . ; 3.7 


Transition time 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


WF11960S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V + 0.010V 1. Voc1 = Vec2 = +2V +0.010V, Veg =-3.2V 


+0.010V 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 

0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 

capacitors should be NPO Ceramic or MLC type). 

Decoupling capacitors should be placed as close as 

PULSE physically possible to the DUT and lead length 

GENERATOR should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
SCOPE D SCOPE function required. 
CHANNEL A CHANNEL B _All unused outputs are loaded with 502 to GND. 


. Ly and Ly are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 


i 


-3.2V + 0.010V 
TC04600S 


Figure 7. AC Test Circuit for 10100 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 
{THL 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voci = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vr = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10101 is a Quad 2-Input OR/NOR DELAY (lee) 
common to pin 12. All unused inputs can 
be left open due to integrated pull-down ORDERING CODE 
resistors, which avoid the need for a 
supply voltage. COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10101N 
Ceramic DIP 10101F 


PIN DESCRIPTION 


Data Outputs (OR/NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


CD08430S 


Figure 1 Figure 2 
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LD05331S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Do+ S& Q4= Dot S& 
Q1=Do+S Qs5=D2+S 
Q2=Di+S Q¢6 = D3 + St 
Q3=Dit+S Q7=D3+S& 


POSITIVE LOGIC: HIGH state = 1 
LOW state = 0 


LD04610S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


| Vee Supply voltage voltage 
zm Input voltage (Vij should never be more negative than Veg) 0 to Veg 


Output current / mA 
Storage temperature -55 to +150 mt 


TJ Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 


PARAMETER Tin | Nom | Max | UNIT 
| Voor Voce Gireuit round Tl fl | 
| Mec Supply voltage se 

a ae cs 


HIGH level input voltage 


HIGH level input threshold voltage 


Ciaseese [-1ee] [fav 
oe 
pTaneacrc || [-1475| mv 
ee ee 
| Ta=-s0rc |-te90] || mv | 
| Tar+26°c |-1s0] || mv 
| Tassesro |-te25| | | mv | 
a 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics.) 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’ 


HIGH level ma For Q, outputs, apply Vimax to all inputs. For Q, out- 
output voltage puts, apply Vi_min to all inputs. 


HIGH level output | Ta=-30°C ==88'C |= 1080 Ff elm For Q, outputs, apply Viy7 to S; input and Vi min to all 
= +25° = i ; Q , apply Vi_t to S; input 
threshold voltage Ta= +25°C }-980| | | mv other inputs. For Q, outputs, apply Vit to St inpu 


and Vitmin to all other inputs. 


For Q, outputs, apply Viit to S; input and Vi_min to all 
other inputs. For Q, outputs, apply Viy7 to S; input 
and Vitmin to all other inputs. 


LOW level output 
threshold voltage 


LOW level For Q, outputs, apply Vitmin to all inputs. For Q, out- 


output voltage puts, apply Viy to all inputs. 
| Ta=+85°C | | Ta=+85°C | ~1825 —_ ~1615 -_ 
Dn on aa Ss Apply Vinmax to each input under test, one at a time, 
inputs with Vitmin applied to all other inputs. 


HIGH 


a Tarvesc | | | 265 | oa 
: 
diem eee Apply Vinmax to St input with Vi_min applied to all other 
input A~ ; 
ie 


—_ + | Ta=+85°C | 


LOW level Apply Vitmin to each input under test, one at a time, 
input current with Vitmax applied to all other inputs. 


Vee supply 
current 


Y HIGH level 
output voltage 
compensation 


LOW level 
output voltage Ta = +25°C 
compensation 


Reference bias 
—— voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vitmax Maximum HIGH level input voltage (the most positive Vj). 
Z STITIEIEE, ViHT HIGH level input threshold voltage. 
Vorimin (— 960mV) ll 27 7 A goeee ViLT LOW level input threshold voltage. 
Vonrt (— 980 mV) 47 Vitmin Minimum LOW level input voltage (the most negative Vj,). 
VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Votr (- 1630 mV) A VoHT HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) Vobkkhhhhe y VoLT LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Whhbddd Votmax Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir IHT conditions. 
(-1475mV) (-—1105mV) VeB Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290 mV) 


Sa 
Waka. 


y 


b> 
~~ 
RS 


Ss: 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


Propagation delay 
D,, to Qph, Qh 


Transition time 
20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 
Dn INPUTS 


Q1, Q3, Qs, Q7 
OUTPUTS (OR) 


Qo, Q2, Oz, or 
OUTPUTS (NOR) 


WF12381S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Veco = + 2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE i Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
L should be kept to less than 1/4 inch (6mm). 


. All unused inputs should be connected to either 
SCOPE Goll 2 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A OD CHANNEL B function required. 


. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 50Q impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


25uF |0.01uF 


J. 


-3.2V + 0.010V 
TC05070S 


Figure 7. AC Test Circuit for 10101 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
{THL —_ 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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ECL Products 


DESCRIPTION 


The 10102 is a Quad 2-Input NOR gate. 
All unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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40102 
Gate 


Quad 2-Input NOR (3 NOR and 1 OR/NOR) Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leeE) 


eC 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vcec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10102N 
Ceramic DIP 10102F 


PIN DESCRIPTION 


a 
ee eT 
ne oT 


PIN CONFIGURATION LOGIC SYMBOL 


CD08440S 


LD04620S 


Figure 1 Figure 2 
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Gate 10102 


TC04620S 


Figure 3. Circuit Diagram (One 


POSITIVE LOGIC: HIGH STATE = 1 
LOW STATE =0 


LD04630S 


Figure 4. Logic Diagram 
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Gate 10102 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


| Vee Supply voltage voltage 


VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg 


lo Output current -50 
Ts Storage temperature -55 to +150 
+165 


Ty Maximum junction temperature 
+150 


DC OPERATING CONDITIONS 
10K ECL 


PARAMETER min | Nom | Max | UNIT 
Veo Voce Groutgoms —SSC=“‘*‘“*S*“‘“‘“‘*SCSCSCSCC*sdCCSSC dP 
ee Sen vane span ee 
Ctassoe [|| 880 
HIGH level input voltage | Ta=t2src | | ‘| -810 | 
Ttasrere [|_| 700 
P tase [05 | 
HIGH level input threshold voltage | Ta=te2src |-1105) | | 
tas re5rc [-vos5[ |_| mv 
Pta=-aoe [| _|-1s00) mv 
LOW level input threshold voltage Ta = + 25°C — |= 1475 | mV 
—_ 


Ta = +85°C 


Ta =-30°C | -1890 
LOW level input voltage -—1850 
=+85°C | -1825 


Operating ambient temperature } -30 | +2 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics) 
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Gate : 10102 


DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, loading with 502 


to —2.0V +0.010V unless otherwise specified! 


PARAMETER ee bi UNIT TEST CONDITIONS? 


HIGH level Ta = +25°C 810 
A 
cen estas tet eee 
Ta= +85°C et deena poles 
-910 
Ta =-30°C 
LOW level output 
threshold voltage i= ter 
fe +85°C 
Ta = +25°C -— 1850 
Ta = + 85°C -— 1825 
Ta = -30°C 
HIGH level Ta = +25°C 
input current 
Ta = + 85°C 
Ta= + 25°C 
Ta = + 85°C 
Ta = -30°C 
Vee supply Ta = +25°C 
current 
Ta = + 85°C 


BVcna HIGH level 
output voltage 
AVeE compensation 
LOW level 
output voltage Ta = + 25°C 
compensation 
AVgp Reference bias 
— voltage 
AVeE compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


For Q, outputs, apply Viimin to all inputs. For Q4 output, 
apply Viymax to all inputs. 


For Q, outputs, apply Vi_t to one gate input with Vitmin 
applied to the other gate input. For Q, output, apply 
Vint to one gate input with Viitmin applied to the other 
gate input. 


HIGH level output 
threshold voltage 


VOHT 


For Q, outputs, apply Viy7 to one gate input with Vitmin 
applied to the other gate input. For Q, output, apply 
Vict to one gate input with Vitmin applied to the other 
gate input. 


LOW level 
output voltage 


For Q, outputs, apply Vinmax to all inputs. For Q,4 output 
apply Vitmin to all inputs. 


VoL 


Apply Vimax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Viumax applied to all other inp uts. 


0.016 


0.250 


0.148 
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Gate 10102 


NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
V (-810mV) Vint -HIGH level input threshold voltage. 
OHmax YLIIIILEL yy  f PIII, Vit -LOW level input threshold voltage. 
Vormin (— 960mV) pean t~ loathe, Y porcede Vitmin - Minimum LOW level input voltage (the most negative Vj). 
Vout (— 980mV) Gi VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
GUARANTEED VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
OPERATING condition. 
G AREA VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vour (— 1630mV) es a VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 


Votmax (~ 1650 mV) PP Sonics Vo. — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Votmin (— 1850mV) Wille LLL ini conditions. 


Vitmin | Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(-— 1850 mV) conditions. 


SS 
~aA 
Ss 


Z 
K 


NY 
SS 
SSS 


Vier Vint VeB ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
(-1475mV) | (—1105mvV) and output threshold level). 


Ves 
(-— 1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


Propagation delay 
Dn to 6, Q4 


Transition time 
20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 


WF11981S 


Figure 6. Propagation Delay and Transition Times 


January 30, 1986 6-19 


Signetics ECL Products 


Product Specification 


Gate 


10102 


TEST CIRCUITS AND WAVEFORMS 


SCOPE 
CHANNEL A 


PULSE 
GENERATOR 
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~ 


U 


it 


+2.0V + 0.010V 


[?) 
=) 
R 


~“N1O® als 
°F 
TO! 


5 t 


% 
Oo 

@ 
Ol 


_ 

@ 
Fe 
N 


T 


25uF | 0.01uF 


-3.2V + 0.010V 


SCOPE 
CHANNEL B 


TC04610S 


Figure 7. AC Test Circuit for 10102 


id <— tTHL 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


INPUT PULSE REQUIREMENTS 


tw(L) ——_——> 


tw(H) — 
80% 


{THL 


NOTES: 

1. Voc1 = Veco = + 2V +0.010V, Veg =-3.2V 
+0.010V 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lz are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


WF11970S 


Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family 
10K ECL 


6-20 


Amplitude | Rep Rate | Pulse Width 
Boomve- 20 +0.2n8 | 20 +0.2ne 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10103 is a Quad 2-Input 3 OR and 1 
OR/NOR gate. All unused inputs can be 
left open due to integrated pull-down 
resistors which avoid the need for a 
supply voltage. 
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10103 
Gate 


Quad 2-Input OR (3 OR and 1 OR/NOR) Gate 
Product Specification 


= TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY lee) 


a 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Vcci = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10103N 
Ceramic DIP 10103F 


PIN DESCRIPTION 


DESCRIPTION 


bates 
Qo, Q1, Qe, Q4 Data Outputs (OR) 
| —Cata Output(NOF 


PIN CONFIGURATION LOGIC SYMBOL 


CD08450S 


LDO05200S 


Figure 1 Figure 2 


6-21 853-0639 82177 


Signetics ECL Products Product Specification 


Gate 10103 


TC04630S 


Figure 3. Circuit Diagram (One Gate) 


Qo=DorD; 
Q1=D2+D3 
Q2=D4t+Ds 
Q4=D6+D7 
Q3=Q4 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04641S 


Figure 4. Logic Diagram 
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Gate 10103 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg 
Ts Storage temperature -55 to +150 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


VEE Supply voltage (negative) 


Ta =-30° 
Ta = +25° 
Ta = +85° 


[Nom 
= 
i 
an 
_ 
oe 
— 
— 
a 
a 
ma 


Vin HIGH level input voltage 


ViHT HIGH level input threshold voltage 


Ta=+25°C | -1105 
Ta =+85°C | -1035 


Ta =-30° 


Le 
Tant2ee | 
_ 


ih 


VILT LOW level input threshold voltage 
Ta = +85°C 


T, = -30°C 
Tas t25rc [-te50) | | mv 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Electrical Characteristics) 


LOW level input voltage 
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Gate 10103 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified!» 
PARAMETER te UNIT TEST CONDITIONS? 
Ta = -30°C - 1060 


= For Q, outputs, apply Vitimax to all inputs. 
ee EE. 

mm 

we 


HIGH level 
output voltage 


VOH output, apply Vi_min to all inputs. 


HIGH level -— 1080 Tr mV outputs, apply Viy7 to one gate input with Vitmin 
© _ applied to the other gate input. 
Vout on rms ee Sf mv For Q3 output, apply Vit to one gate input with Vitmin 


Tamas fof | | mv 
Pix=-00% | || -t688 | ov 


applied to the other gate input. 


For Q, outputs, apply Vi.7 to one gate input with Vitmin 


LOW level 
7 ° _ applied to the other gate input. 
VOLT ae Ta = +25°C a 1630 For Q3 output, apply Viy7 to one gate input with Vitmin 


applied to the other gate input. 


pTa=+esrc | | [-1595] mv 
Pta=-s0re [1800] [1676] mv 
output votage | TAT *25°C [-1850]  |-1650| mv 
| Taree [-1825|  |-1615| mv 
| Tarnsore | | | 990 | uA 
HIGH level input | ta=t25rc | | | 245 | ua | Apply Vilmax to each input under test, one at a time, 
current with Vitmin applied to all other inputs. 
| Tartesc | | | 25 | oa | 
curent | Tastesrc | 06 | | | HA 
Pa=+e5% [os | | oA 
| Tax-sore | | | 29 | ma 
Pta=seee [| a | a | ma 
Pia=veo [|| 2 | ma 


NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


For Q, outputs, apply Vi_min to all inputs. 
For Qs output, apply Vinmax to all inputs. 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Vee supply 


=| 
FE current 


AVou HIGH level 
output voltage 
AVeE compensation 


AVoL LOW level 
output voltage 
AVeE compensation 


AVap Reference bias 
voltage 
compensation 


AVeEE 
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Gate 10103 


NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810 mV) GLULTL TELA {JITETY Vint -HIGH level input threshold voltage. 
Vormin (— 960mV) veccrcpran Ge gunvad Vitt -LOW level input threshold voltage. 
Vonr (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
iat Voumin - Mirani HIGH level output voltage (the most negative Vox) under the specified input and loading 
Votr (— 1630 mV) a Zs VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650 mV) PA; Sibac, VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wi Wilts Votmax —- ear et LOW level output voltage (the most positive Vo.) under the specified input and loading 
V,, .. conditions. 
(—1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (—1105mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


WSs 


WwW 
SW Maa..- 


y) 


Z 


iS 
SS 


Ves 
(-1290mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay 


i Figs. 6, 7, 
tpH_ Dn to Qr, Q3 sais 8 


Transition time 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


Q,, OUTPUTS (OR) 


Q, OUTPUT (NOR) 


WF13040S 


Figure 6. Propagation Delay and Transition Times 
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Gate 10103 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Vec2 = +2V +0.010V, Veg =-3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
a Decoupling capacitors should be placed as close as 
ere ie : physically possible to the DUT and lead length 
L should be kept to less than 1/4 inch (6mm). 
— . All unused inputs should be connected to either 
ea. 7 HIGH or LOW state consistent with the LOGIC 


SCOPE function required. 
CHANNEL B . All unused outputs are loaded with 502 to GND. 


5. Ly and Lo are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNEL A 


1 oad 


Njo@ 
Ae) 
o 
o 


~ —~);= 

nd =—|oO 

Yt 
= 

= b> 


_ 
w& 
F 
~ 


25uF | 0.01uF 


i 


—3.2V + 0.010V 


TC04640S 


Figure 7. AC Test Circuit for 10103 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


oF | 1) pnanmnnneniieh 


ea 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
tTLH tTHL — 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 
The 10104 is a high-speed logic, low 
power, AND function. 


All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10104 
Gate 


Quad 2-Input AND Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEeE) 


2708 ee 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10104N 
Ceramic DIP 10104F 


PIN DESCRIPTION 


a 
Qo, Q;, Qe, Q4 Data Outputs (AND) 
[aaa 


PIN CONFIGURATION LOGIC SYMBOL 


16 1 
Vceci Vcc2 
0 
Dp | } = 


CD08460S 


LD05210S 


Figure 1 Figure 2 
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Gate 10104 


TC04300S 


Figure 3. Circuit Diagram (One Gate) 


Qo= Doe Dy 
Q1=D2° D3 
Q2= Dae Ds 
Q3=Q, 

Q4= Dg*D7 


Positive logic 
H = HIGH state 

(the more positive voltage) = 1 
L = LOW state 

(the more negative voltage) = 1 


LD04651S 


Figure 4. Logic Diagram 
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Gate 10104 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


a 
| 
S 


T Storage temperature -55 to +150 
°C 


Ceramic package +165 ae 
ha Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground Zn 
-5.2 
Ta = -30° 


VEE Supply voltage (negative) 


Ta = +25° 


Vin HIGH level input voltage 
Ta = +85° 


aa 
_ 
—_ 
Ta=-30°C [-1205] | 
Ta=+25°C |-1105] | 
_ 
a 
Lo 
a 
a 


VIHT HIGH level input threshold voltage 


Ta =+85°C | -1035 


Ta = +25° 
Ta = +85°C 
Ta =-30°C -1890 


Tas re5r6 [1625] | | mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


4 
> 
I 
| 
aw 
oO 
° 
.@) 


VILT LOW level input threshold voltage 


VIL LOW level input voltage 
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Gate 10104 


DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = —5.2V +0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V, unless otherwise specified’ 


PARAMETER pn | ve | wax UNIT TEST CONDITIONS? 


Tix==o0%|=1060] | =060 | mv 
ta s250 [-s60 | |-o10 | mv 
tan +056 |-000 | |-700 | mv 
Pta=-o0% [1000] |_| mv 


HIGH level 
output voltage 


For Q, outputs, apply Vitmax to all inputs. 
For Q3 output, apply Vitmin to all inputs. 


For Q, outputs, apply Viy7 to one gate input with Vinmax 


HIGH level ; 
a ° applied to the other gate input. 
VOHT a OT Tam +200 j-900] | | mw For Q3 output, apply Vit to one gate input with Viymax 


applied to the other gate input. 


Tastee | -o | | ov 
Tias-ooe [|| =re58| mv 


For Q, outputs, apply Vi_t to one gate input with Vitmax 


LOW level ; 
applied to the other gate input. 
Vo_t output threshold = = ; ; 
voltage For Q3 output, apply Vint to one gate input with Viymax 


applied to the other gate input. 


LOW level outputs, apply Vi_min to all inputs. 
output voltage Q3 output, apply Vinmax to all inputs. 


HIGH 


level Apply Vitmax to each input under test, one at a time, 
i" input with Vitmin applied to all other inputs. 
current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


LOW level input ‘ a 
current Ine teoe Pa 


Ty = +85°C 


Vee supply 
current 


AVon HIGH level 
output voltage 
compensation 


AVEE 


AVo. LOW level 
output voltage 
compensation 


Ta = + 25°C : V/V 
AVeEE 


Reference bias 
voltage 
compensation 


AVpp 
AVegE 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810mV) GILTISTT LY POLITY ViHT -HIGH level input threshold voltage. 
VoHmin (— 960 mV) _ (zee. Y wee Vitt -LOW level input threshold voltage. 
Vonrt (— 980 mV) j Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 
VoOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


a’, 


2% 
Z' 


j 
3 


SSS 


SS 


Votr (— 1630mV) Z 


LA a 


Votmax (~ 1650mV) A / Mihir, Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 


Votmin(—1850mV) LLL ALLE 


Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-1475mV) (-1105mV) Ves ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Vep 
(—1290mV) 
OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


TEST CONDITIONS 


PARAMETER 


Propagation delay 
Dr to Qa, Q3 


Transition time 
20% to 80%, 80% to 20% 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 
D,, INPUTS 
+310 mV 
Q,, OUTPUTS 
(AND) 
Q, OUTPUT 
(NAND) 
WF11991S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
bindia tiiiatl 1. Voc1 = Veco = +2V +0.010V, Veg = -3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
x Decoupling capacitors should be placed as close as 
PULSE | physically possible to the DUT and lead length 
GENERATOR i. should be kept to less than 1/4 inch (6mm). 


o 

—_ 
zr 

my 


_ 
a 
_ 


. All unused inputs should be connected to either 

HIGH or LOW state consistent with the LOGIC 
SCOPE function required. 
CHANNEL B . All unused outputs are loaded with 5022 to GND. 

. Ly and Lo are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNEL A 


_ — j= 
LS) =~ |o N 1D a iS 


25uF | 0.01uF 


—3.2V + 0.010V 
TC04650S 


Figure 7. AC Test Circuit for 10104 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
| +310 mV 
tTHL —_— 
WF12390S 


INPUT PULSE REQUIREMENTS 
Veo = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


OK ECL | e00mve-p | 1MHz | s00ns | 20 +0.2ns | 20 *0.2n« 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10105 is a Triple 2-3-2 Input OR/ 
NOR Gate. 

All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


January 30, 1986 


10105 
Gate 


Triple 2-3-2 Input OR/NOR Gate 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 
Plastic DIP 10105N 
Ceramic DIP 10105F 


DESCRIPTION 


Data Outputs (NOR) 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08470S 


LDO05220S 


Figure 1 Figure 2 


6-33 853-0641 82177 


Signetics ECL Products Product Specification 


Gate 10105 


TC04270S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Do + Dy 
Q2 = D2+D3+D, 
Qg = Ds + Dg 
Q; =Do+ Dy, 
Q3 = D2 +03 + D4 
Qs = D5 + Dg 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04661S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K | OK ECL 
a min | nom | wax | 


| Voor Voce Cirouit ound 
| Vee Supply voltage (negative) | | 
| Tas-aorc | | | -290 | mv 
pTastasrc | | | ato | mv 
| Ta=vaso | | | -700| mv_ 
| Tas-a0°c |-1205| || mv | 
| Tas+a5ro |-t105[ | | mw | 
| Ta=esrc |-to95| | | mv | 
| Tasnaorc | | [-1500] mv 
p Tansee | | [-1475| mv 
pTasvasc | | [-t440| mv 
| Ta=-a0rc |-te00] || mv 
| Tas+25rc |-tes0] | | mv 
| Ta=+esrc |-te25] || mv 
[7 oanig ante oops SSS vs a | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


°C 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 50Q 


to -2.0V +0.010V unless otherwise specified’? 


PARAMETER jn) ye | wax UNIT TEST CONDITIONS? 


ina =00%6 |=s080] [000 | av 
Tias vas [050 | [oro | mv 
tae tos | -e50 [| =700 | mv 
Tin==s0re [-v000] | | av 


HIGH level 
output voltage 


For Q, outputs, apply Viymax to all inputs. 


Vou For Q, outputs, apply Vi_min to all inputs. 


For Q, outputs, apply Viy7 to each input, one at a time, 


HIGH level 
_ - with Viitmin applied to all other inputs. 
VOHT oo Lalli j-s0{ | | mw For Q, outputs, apply Vi_7 to each input, one at a time, 


Ta = +85°C }-o10| | | om with Vitmin applied to all other inputs. 
Ta =-30°C PT -1655 For Q, outputs, apply V\.7 to each input, one at a time, 


LOW level : ‘ i 
_ m with Vitmin applied to all other inputs. 
VOLT an = Ta= 25°C Pt ~1680 For Q, outputs, apply Vi7 to each input, one at a time, 


| Ta=tesrc | | | -1595| mv | with Vitmin applied to all other inputs. 
| Ta=-90°c |-1e90/ |-1675| mv 
| Ta=+e5c |-1850|  |-1650| mv 
| Ta=+e5rc |-1825/ [-1615| mv 
| Tas-sorc | | | 425 | ua 
pTa=+25rc | || 265 | uA 
ee ee 


LOW level 
output voltage 


For Q, outputs, apply Viimin to all inputs. 
For Q, outputs, apply Vinmax to all inputs. 


HIGH level input 
current 


Apply Vitmax to each input under test, one at a time, 


MH with Vitmin applied to all other inputs. 


LOW level input 
current 


Apply Vitmin to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


AVoL LOW level 
output voltage 
compensation 


AVEE 


AVap Reference bias 
voltage 
compensation 


AVeE 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (~ 810mV) 1 peepee Vint -HIGH level input threshold voltage. 
Vormin (— 960mV) ercrpsi GY gaced Vitt -LOW level input threshold voltage. 
Vont (— 980 mV) , Z , Vitmin -— Minimum LOW level input voltage (the most negative Vj,). 
¢ VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
Vor (— 1630 mV) - Z , a Vout — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) /; Sitacy VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) VILL YL Votmax - ioe one LOW level output voltage (the most positive Vo.) under the specified input and loading 
Vv conditions. 
(-1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
1UT Vint conditions. 
(-—1475mV) (-—1105mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-1290mV) 


ss 
hs 


Z 


WANN 
SS 
SS 


S 


NS 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 
PARAMETER TEST CONDITIONS 


tpLy Propagation delay ; . ; ; ' Fj 4 
tpH. Dn to Qn, Qn igs. 6, 7, 8 


Transition time 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


+310 mV 


, Q, Q, OUTPUTS 
Qo 2) “4 (OR) 


Q,, G,, Q. OUTPUTS 
Q,, Q3, Qs (NOR) 


WF12001S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+ 2.0V + 0.010V NOTES: 
1. Voco1 = Voc2 = + 2V +0.010V, Veg =-3.2V 
+0.010V 
2. Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01uF and 25uF from GND to V_g. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


in Decoupling capacitors should be placed as close as 
GENERATOR ] physically possible to the DUT and lead length 
a6 should be kept to less than 1/4 inch (6mm). 
== . All unused inputs should be connected to either 
jis a HIGH or LOW state consistent with the LOGIC 
CHANNEL A function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 50Q impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C_ = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 


—3.2V + 0.010V 
TC04660S 


Figure 7. AC Test Circuit for 10105 


= =«— tTHL (= 
+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


Reg rece 


oe | 


+1110 mV 
POSITIVE 
PULSE 


| +310 mV 
{THL <—— 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 


January 30, 1986 6-38 


signefics 10106 
Gate 


Triple 4-3-3 Input NOR Gate 
Product Specification 


ECL Products 


DESCRIPTION eee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10106 is a Triple 4-3-3 Input NOR DELAY (-lee) 


due to integrated pull-down resistors 
which avoid the need for a supply volt- ORDERING CODE 
age. 
COMMERCIAL RANGE 
Veci = Vec2 = GND; Vee =-5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10106N 


PIN DESCRIPTION 


Qo - Qe 


PIN CONFIGURATION LOGIC SYMBOL 


CD08480S 


LD05230S 


Figure 1 Figure 2 
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TC04310S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Do + Di + D2 + Dg 
Q1 = Dg + Ds + Dg 
Q2 = D7 + Dg + Dg 


Positive Logic: HIGH state = 1 
LOW state = 0 


LD04671S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


VEE Supply voltage 
VIN Input voltage (Vix, should never be more negative than Veg) 


Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 


PARAMETER Twin | Nom | Max | UNIT 
| Moc Voce Circuit round Tl | 
| Vee Supply voltage (negative), eT 
| Ta=-s0°c | || -890 | mv | 
pTant25c | || -810 | mv 
Taresrc | | | -700 | mv | 
| Tas=30¢ |-1205] || mv 
| Tas+25°c [1105] || mv 
| Ta=sesrc |-1095] || mv | 
pTas-30°c || [-1500| mv 
pTast25rc || [-1475| mv 
pTa=tesrc || [-1440] mv 
| Ta=-30°c [-1890] || mv 
| Ta=+25c |-1e50] || mv | 
| Ta=+e5rc [-1825) || mv | 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


Vin HIGH level input voltage 


HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless étherwise specified! 


PARAMETER TEST CONDITIONS? 


HIGH level 


Il inputs. 
output voltage Apply Vimin to all inputs 


HIGH level 
output threshold 
voltage 


Apply Viit to each input, one at a time, with Vitmin 
applied to all other inputs. 


LOW level 
output threshold 
voltage 


Apply Viyr to each input, one at a time, with Viimin 
applied to all other inputs. 


LOW level 


output voltage Apply Vitmax to all inputs. 


HIGH level input Apply Viumax to each input under test, one at a time, 
current with Vitmin applied to all other inputs. 


LOW level input Apply Vitmin to each input under test, one at a time, 
current with Vitmax applied to all other inputs. 


Pino | | | = | 
vec seey  ynvaso | | [a] ma 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage Ta = + 25°C 0.250 
compensation 
Reference bias 
voltage 0.148 
compensation 

NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
YIN hy 4 VIHT - HIGH level input threshold voltage. 

mw l-Seahe. Ga oom Vitt — LOW level input threshold voltage. 

¢ GZ ; Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

q VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 

OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vor (- 1630 mV) 4 Ut a VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) PY; wh VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
VoL min (— 1850mV) Wd Voumex — Mexia LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv . 
(-1880mV) 810 mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
WUT Vint conditions. 
(-1475mV) (-—1105mV) Vep — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


SS 


Ul 


SS 
SINAN 


j 


SAAN 
SS 
oak! 


NX 


Ves 
(-— 1290 mV) 
DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc = Voc2 = +2.0V +0.010V, Veg =-3.2 +0.010V 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay 


tpH. Dp, to OQ, Figs. 6, 7, 8 


Transition time 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


+310 mV 


Q, OUTPUTS 


WF12011S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voo1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 


: 0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
PULSE ‘fe capacitors should be NPO Ceramic or MLC type). 
GENERATOR Decoupling capacitors should be placed as close as 
L physically possible to the DUT and lead length 

= should be kept to less than 1/4 inch (6mm). 
L . All unused inputs should be connected to either 


CHANNEL A HIGH or LOW state consistent with the LOGIC 


SCOPE function required. 
CHANNEL B . All unused outputs are loaded with 502 to GND. 


. Ly and Lo are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


25uF | 0.01uF 


—3.2V + 0.010V 


TC04670S 


Figure 7. AC Test Circuit for 10106 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 


ttLH tTHL __ 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10107 is a three gate array de- 
signed to provide the positive Exclusive- 
OR and NOR functions. All unused in- 
puts can be left open due to pull-down 
resistors which avoid the need for a 
supply voltage. 
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10107 
Gate 


Triple 2-Input Exclusive-OR/Exclusive-NOR Gate 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10107N 


Ceramic DIP 10107F 


PIN DESCRIPTION 


a 
Q;, Q3, Qs Data Outputs (OR) 
Qo, Qo, Q4 Data Outputs (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


CD08490S 


LD05240S 


Figure 1 Figure 2 
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Figure 3. Circuit Diagram (One Gate) 


Qo = Do * D1 + Do + Dy 
Q1 = Do * Di + Do © Dy 
Q2 = D2 «D3 + D2 «D3 
Q3 = D2 * D3 + D2 + D3 
Qa = Dg * Ds + Dg * Ds 
Qs = Dg * Ds + Dg ¢ Ds 


Positive Logic: HIGH state = 1 
LOW state = 0 


LD04681S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 


10K ECL 
VEE Supply voltage 


VIN Input voltage (Vij should never be more negative than Veg) 
lo Output current -50 
Ts Storage temperature -55 to +150 


Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


fe Voce Circuit ground 
Supply voltage (negative) 


HIGH level input voltage 


ee oe 
| Tastasrc [-1108] || mv 
| Ta=sasrc |-t095] | | mv 
| Tas-a0°c | || -1500] mv | 
pTasvasrc | | |-1475| mv | 
p Tastes | | |-1440| mv | 
| Ta=-a0rc |-te00] || mv 
| Tas+25rc [-res0] || mv | 

Tastesrc |-te25| || mv 
| TA Operating ambient temperature | =90 | #25 | +85 | OC 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


ViIHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Vee = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 5022 
to -2.0V +0.010V unless otherwise specified! 


outputs, apply Viimin to all inputs. 
outputs, apply Viymax to each input (Dy, Do, Ds), 
HIGH level one at a time, with Vitmin applied to all other inputs. 
output voltage For Q, outputs apply Viymax to each input (Dp, D3, D4), 
one at a time, with Vitmin applied to all other inputs. 
outputs, apply Viymax to all inputs. 


HIGH level Ta = -30°C -—1080 outputs, apply Viy7 to one gate input with Vitmin 


_ a applied to the other gate input. 
ia allie Ta = +25°C S| mw For Q, outputs, apply Vi47 to one gate input with Vitmax 


applied to the other gate input. 


For Q, outputs, apply Vi_7 to one gate input with Vitmin 
applied to the other gate input. 
For Q, outputs, apply V7 to one gate input with Vitmin 
applied to the other gate input. 


LOW level 
output threshold 
voltage 


For Q, outputs, apply Vii min to all inputs. 
For Q, outputs, apply Viymax to each input (D;, Do, Ds), 


LOW level 1850 1650} mv one at a time, with Vi_min applied to all other inputs. 
output voltage For Q, outputs apply Viimax to each input (Do, Ds, Daz), 
one at a time, with Viimin applied to all other inputs. 
Ta = +85°C — 1825 —1615 | mV For Q, outputs, apply Viymax to all inputs. 
Tanne | | | 425 | HA 
_ ; Apply Vitmax to each input under test, one at a time, 
HIGH Ta ==25"C | || es | a with Viimin applied to all other inputs. 
level Ta= +25 | | | 265 | oA 
input Ta = +30°C Pf | 850 | WA 
current 7, = 425°C P| [220 | wa Apply Vitimax to each input under test, one at a time, 
A a with Vitmin applied to all other inputs. 
LOW level input soe = as Apply V to each input under test, one at a time 
= ° ILmin ’ , 
current LE loathed pos | | | A | with Vinmax applied to all other inputs. 
Ta=-30re | | | 8t | ma 
Vee supply = ° 
Taxtesc | | | at | ma 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage Ta = + 25°C 
compensation 


Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vitmax Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810mV) YUIUIITI by yf SITIES, VIHT HIGH level input threshold voltage. 

Vonmin (— 960 mV) _ zeae Yq: see, Vitt LOW level input threshold voltage. 

Vonr (— 980 mV) ViLmin Minimum LOW level input voltage (the most negative Vj,). 

‘ VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
GUARANTEED loading condition. 
OPERATING Voumin Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
AREA loading condition. 

Voir (— 1630 mV) eee: bs aga VoOHT HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) PY ‘ wy, VOLT LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) YWltéhéhébéé5;s Yt Vouney Maxirum Lew ial output voltage (the most positive Vo.) under the specified input and 

Vi oading conditions. 
(— 1880 mV) Votmin Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
ut |) Vint loading conditions. 
(-1475mV) (-—1105mV) Vep Reference bias voltage (the internally generated reference voltage which is used to set the 
Ves input and output threshold level). 
(-— 1290 mV) 


=< 


aan. 


SS at 


Z 
GG 


NNQY 
A, 


=< 
SS 


\ 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2V +0.010V, Veg =-3.2V +0.010V 


Ta=-30°C| Ta=+25°C |T,a=+85°C 
[Max | in | Typ | Max. 


tp_H Propagation delay 1.1 3.8 14 26 | 3.7 Ay 
tpH_ Dn to Qn, Qh 1.14/38 | 1.4 | 28 | 3.7 | 1.1 
Transition time 1.4 3.5 Wel 25 ; is 
4 ao 1 TA 25 1.1 


PARAMETER TEST CONDITIONS 


20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 
D,, INPUTS 


+310 mV 


Q,, OUTPUTS 
(OR) 


Q,, OUTPUTS 
(NOR) 


WF12021S 


Figure 6. Propagation Delay and Transition Times 
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Gate 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V 


PULSE 1 
GENERATOR L 


SCOPE SCOPE 


Product Specification 


10107 


NOTES: 
1. Voc1 = Veco = +2V +0.010V, Veg =-3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Voc, 
0.01uF and 25uF from GND to V_g. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 


CHANNEL A CHANNEL B 


. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


25uF | 0.01uF 


—3.2V + 0.010V 


TC04680S 


Figure 7. AC Test Circuit for 10107 


+1110 mV 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


| +310 mV 
{THL <—— 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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Dual 4-iInput AND/NAND Gate 
Product Specification 


ECL Products 


DESCRIPTION 

The 10108 is a Dual AND/NAND Gate. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lee) 


AND output 2.3ns 
28mA 
NAND output 2.8ns 


COMMERCIAL RANGE 
Veci = Vcc2= GND; Veg = -5.2V 
Ta =-30°C to +85°C 


10108N 
10108F 


PIN CONFIGURATION LOGIC SYMBOL 


CD08500S 


LD05470S 


Figure 1 Figure 2 
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Figure 3. Circuit Diagram 


Di Q, = Q 
D2 POSITIVE LOGIC: 
HIGH STATE = 1 


D3 LOW STATE = 1 
LD05351S 


Figure 4. Logic Diagram (One AND/NAND Gate) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


}6[6[3}<f<| § 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 . 


DC OPERATING CONDITIONS 
10K ECL 


PARAMETER “min | Nom | Max. UNIT 

a 
[ver Supp votage ose) ——SCSC~“~*“~*~*‘“‘“*S*S*S*™*™*S~S~S~sSCSC*‘dCYSSC*dSV 
tase [| -a00 | av 

HIGH level input voltage | Ta=+2src | | | -810 | mv | 
Tta=reee | | _|-700] mv | 

Pasa fovaosf [| 

HIGH level input threshold voltage | Ta=+25ec |-1105} | | mv 

tas reer [-voss[ [| av 

Ptascaoo ff [1600 mv 

LOW level input threshold voltage | Ta=tasrc | | |-1475] mv | 
Ptasrere [| [-teao mv 

Ptas-aoo foveeof [| av 

LOW level input voltage | Ta=+25°C |-1850] | | sm 

tan resre [-ve25[ | ‘| mv | 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 
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Gate 


10108 


DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’ 


PARAMETER 


HIGH level 
output voltage 


HIGH level 
output threshold 
voltage 


LOW level 
output threshold | Ta = +25°C 
voltage 


Ta = +85°C 


Ta = -30°C -1890 
sift 
output voltage ater 


HIGH level input 
current 


Tin=vese [oa | |] a 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 

output voltage Ta = + 25°C V/V 
compensation 

Reference bias 

voltage 0.148 V/V 
compensation 


NOTES: 


For Q, outputs apply Viymax to all inputs. 
For Q, outputs, apply Vitmin to all inputs. 


For Q, outputs, apply Viy7 to each input, one at a time, 
with Vimax applied to all other inputs. 
For Q, outputs, apply V\.7 to each input, one at a time, 
with Vitimax applied to all other inputs. 


For Q, outputs, apply Vi,7 to each input, one at a time, 
with Vitmax applied to all other inputs. 
For Q, outputs, apply Vi47 to each input, one at a time, 
with Vinmax applied to all other inputs. 


For Q, outputs, apply Vitmin to all inputs. 
For Q, outputs, apply Viimax to all inputs. 


Apply Vinmax to input under test, one at a time, with 
Vitmin applied to all other inputs. 


Apply Vitmin to input under test, one at a time, with 
ViHmax applied to all other inputs. 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vitmax — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810mV) Yrssssstt hy fsststy VIHT — HIGH level input threshold voltage. 

Votimin (— 960 mV) (eee ps Vitt - LOW level input threshold voltage. 

Vonrt (— 980 mV) 9 Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vour (— 1630 mV) OEE GLP VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650 MV) Vgpegegag iy cites: VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (~ 1850mV) VLU Yt Visa - Maxon LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv conditions. 
4880 mV) | Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT IHT conditions. 
(-—1475mV) (-— 1105mV) Vep ~ Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(—1290mV) 
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Z 
Ke 
4 


SAAN 
Ra 


Ss: 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tpLH Propagation delay 
tpy_ Dp to Qpr, Qn 


Transition time 
20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 
+310 mV 


Q,, OUTPUTS 
(AND) 


@,, OUTPUTS 
(NAND) 


WF12401S 


Figure 6. Propagation Delay and Transition Times 
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Gate 10108 


TEST CIRCUITS AND WAVEFORMS 


+2.0V = 0.010V NOTES: 
1. Voc1 = Voc2 = + 2V +0.010V, Vee =-3.2V 


+0.010V 
2. Decoupling 0.1uWF and 25yF from GND to Vcc, 
0.01yF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE rie Decoupling capacitors should be placed as close as 
GENERATOR = physically possible to the DUT and lead length 
L should be kept to less than 1/4 inch (6mm). 
— . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNEL A 


> 
r 
w 
ala lo lat 


tL 


Vimax 
OR 
Vitmin 


an 
o 


_ 
@Q iy i 


M 


as 


25uF | 0.01uF 


as 


TT | 


—3.2V + 0.010V 
TC05080S 


Figure 7. AC Test Circuit for 10108 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


| +310 mV 
tTHL co 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 20+0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10109 is a Dual 4-5 Input OR/NOR 
Gate. All unused inputs can be left open 
due to integrated pull-down resistors 
which avoid the need for a supply volt- 
age. 


January 30, 1986 


104109 
Gate 


Dual 4-5 Input OR/NOR Gate 
Product Specification 


=— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


PIN DESCRIPTION 


a 


PACKAGES 


Plastic DIP 


Ceramic DIP 


PIN CONFIGURATION LOGIC SYMBOL 


CD08510S 


LD05250S 


Figure 1 Figure 2 
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TC04331S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Bp + D1 + D2 + D3 

= Dg + Ds + Dg + D7 + Dg 
Q1= Do + D1 + D2+ D3 
Q3 = D4 + D5 + Dg + D7 + Dg 


Positive Logic: HIGH state = 1 
LOW state = 0 


LD04691S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


[Ver Sippy wolage—SSSC—C—“‘*~“*~“‘S™SCSCSCSC*dSOSC“‘CSCBOSSS™SCSC~*dS VS 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
ee min | wom | wax | 


| Voc Voce Crouit round | 
| Vee Supply voltage (negative) | | 
| Tasnsorc | | | -290 | mv 
| Tasezsrc | | | 810 | mv | 
pTasvesro | || -700 | mv | 
| Ta-a0°c | -1208| || mv | 
| Tas+25rc |-t105] || mv | 
| Tasasrc |-toss| | | mv | 
| Tas-soro | | |-1500| mv | 
| Taseasrc | | |-1475| mv | 
pTasvesrc | | |-1440] mv | 
| Ta=-sorc |-te00] || mv 
| Tas+25rc [-teso] || mv | 
| Tasesrc |-te2s| | | mv | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


Vin HIGH level input voltage 


ViHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


ViL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to + 85°C, output loading with 5022 
to -2.0V +0.010V unless otherwise specified! 


PARAMETER jn | rv | max UNIT TEST CONDITIONS? 


| Ta=ns0rc |-s060] | -890 | mv 


HIGH level 
output voltage 


For Q, outputs, apply Vitmax to all inputs. 


VoH For Q, outputs, apply Vi_min to all inputs. 


For Q, outputs, apply Viy7 to each input, one at a time, 
with Vitmin applied to all other inputs. 

For Q, outputs, apply Vi. to each input, one at a time, 
with Viumin applied to all other inputs. 


HIGH level 
Vout Output threshold 
voltage 


nv 
nv 
nv 


For Q, outputs, apply Vi.7 to each input, one at a time, 
with Vitmin applied to all other inputs. 

For Q outputs, apply Viy7 to each input, one at a time, 
with Vitmin applied to all other inputs. 


LOW level 
Vo_t output threshold 
voltage 


LOW level 
output voltage 


For Q, outputs, apply Vinmax to all inputs. 


VoL For Q, outputs, apply Viimin to all inputs. 


HIGH level input Apply Vinmax to input under test, one at a time, with 
current Vitmin applied to all other inputs. 


LOW level input Apply Vitmin to input under test, one at a time, with 
current ViHmax applied to all other inputs. 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


AVon 
AVeEE 


AVoL LOW level 
output voltage 
AVeE compensation 


Ta = +25°C V/V 


Reference bias 
voltage 


compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Votmax (— 810mV) GLLsaesetlty Vit - HIGH level input threshold voltage. 
Vormin (— 960mV) passes ae vod, Var — LOW level input threshold voltage. 
Vont (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT iHT conditions. 
(-1475mV) (-—1105mV) Vep — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290 mV) 


TaN 
WN 
SSN 


% 
k 
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? 


Vour ( — 1630 mV) 


Votmax (— 1650mV) ——— 
Votmin (— 1850 mV) Wid: Cy or 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER UNIT TEST CONDITIONS 
tn [max [wn [Ty [Wax | in [ax 
Propagation delay 1.0 | 3.1 1.0} 2.0 | 29 10 | 3.3 
Di Gy, Gs 3.11101] 20] 29] 10] 33 Pus? By 
Propagation delay 2.0 | 2.9 10 | 83 


Transition time ; 
F : ’ v, 
20% to 80%, 80% to 20% igs. 6 8 


AC WAVEFORMS 


+310mV 


OR OUTPUT 


NOR OUTPUT 


WF13051S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 
function required. 
ee SCOPE . All unused outputs are loaded with 502 to GND. 
CHANNEL B Ly and Ly are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


PULSE 
GENERATOR 


25uF | 0.01uF 


—3.2V + 0.010V 


TCO04690S 


Figure 7. AC Test Circuit for 10109 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


tw(L) ———> 


tw(H) ——————> 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


{THL — 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10110 is a Dual 3-Input/3-Output 
OR Gate intended to drive up to three 
transmission lines simultaneously. This 
feature makes the device particularly 
useful in clock distribution applications. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10110 
Gate 


Dual 3-Input/3-Output OR Gate (Line Driver) 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEe) 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -5.2V, 
Ta =-30°C to + 85°C 


Plastic DIP 10110N 
Ceramic DIP 10110F 


PIN DESCRIPTION 


oe ts SSCS 


PIN CONFIGURATION LOGIC SYMBOL 


CD09170S 


LD05260S 


Figure 1 Figure 2 
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TC04340S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Qi = Q2 = Do + Dy + Da 
Q3= Q4= Qs5=D3+ Da+Ds 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04700S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg 
lo Output current -50 


T Storage temperature -55 to +150 


Ss 
Ceramic package +165 
Tg Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
an [in | Nom | Max | 
Vocs 


HIGH level input voltage 


| Tar +26rc [-1tos] || mv | 
| Ta=+esrc [-t095] || mv 
| Tannsorc | | [-1500] mv 
pTanvasrc | | |-1475| mv | 
p Tansee | | [-t440] mv 
| Ta=-a0rc |-te00] || mv 
| Tas+25rc |-reso] | | mv | 
| Tassesrc [-te25] || mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc; =Vcc2 = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to —2.0V +0.010V unless otherwise specified’: 3 


PARAMETER mje |r |e UNIT TEST CONDITIONS? 


HIGH level is aoe =1060] | -890 | mv 
output voltage | Ta=+25° [960] | -810 | mv_ 
| Tas +eerc | -ce0| | -700| mv _| 
HIGH level output | Ta=-sorc |-1080} | | mv 
threshold eee | Ta=+25°C | -980/ | | mv | 
| Ta=tesrc |-o10 | | | mw 
[Tansee | | |-t686] mv _| 
| Tastee | | [+1690] mv 
| Tantosrc | | |-1895| mv 
| Tasso |-1890]  |-1675] mv 
| Tas+25rc [-te50|  |-1650| mv _| 
| Tastesrc |-1025]  [-1618] mv _ 
| Tannaorc | | | 680 | uA 
Ta=+25° | | | 425 | pA 
| Taxtesc | | | 426 | oA 
| Tannaoro | os | || oA 
| Tanta5rc | os | | | HA 
| Tastesrc | oa | | | MA | 
| Tannsore | || 42 | ma | 
Ta=+25°C | | 30 | 38 | ma | 
| Tantesc | | | a | ma | 

output voltage 


0.016 V/V 
compensation 
LOW level 
output voltage Ta = + 25°C 0.250 
compensation 
ANies Reference bias 

0.148 

NOTES: 


voltage 
compensation 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Apply Vimax to all inputs. 


Apply Vint to each input, one at a time, with Vitmin 
applied to all other inputs. 


LOW level output 
threshold voltage 


Apply Vi_t to each input, one at a time, with Vitmin 


VOLT applied to all other inputs. 


LOW level 


Apply Vitmin to all inputs. 
output voltage 


VoL 


HIGH level 
input current 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


NH 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


-lee Vee supply 
current 


AVon HIGH level 


AVegE 


AVeEE 
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NOTES: 
Vitmax — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810 mV) PLITTITOlYyy fJEIErs VIHT — HIGH level input threshold voltage. 
Vonmin (— 960mV) aL A Y we ViLT — LOW level input threshold voltage. 
Vonrt (- 980 mV) OL Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax - Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
GUARANTEED loading condition. 
OPERATING VoHmin —Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
AREA loading condition. 
Voir (— 1630 mV) Y Z VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) Vgpkkkbb “Wh VOLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
= ti Votmex ~Maximum LOW level output voltage (the most positive Vo.) under the specified input and 
Youmin basen loading conditions 
(— 1880 mV) | Vo-min - Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
Vier Vint loading conditions. 
(-—1475mV) (-—1105mV) VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290mV) 


SS 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2V £0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay 1.4 | 3.5 : : ; : = 
s. 6, 7, 8 
tei. Oy to Oe 14 | 35 | 14. ‘9 
1.0 | 3.5 . : , : ‘ 
10 | 25 ; , . i ; 


Transition time ; 
20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 
+310 mV 


Q,, OUTPUTS 
(OR) 


WF12030S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voc1 = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01F and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE Decoupling capacitors should be placed as close as 

GENERATOR = = physically possible to the DUT and lead length 

should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 


CHANNEL A function required. 
ly SCOPE _All unused outputs are loaded with 502 to GND. 
CHANNEL B . Ly and Lo are equal length 502 impedance lines. L3, 


the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


+2.0V + 0.010V 


25uF 


0.01 uF sa 


—3.2 + 0.010V 
TC04700S 


Figure 7. AC Test Circuit for 10110 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


tw(L) ——————> 


ty(H) —__——_»> 
al a +1110 mV 
POSITIVE 

PULSE 


+310 mV 


ttLH tTHL i 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10111 is a Dual 3-Input/3-Output 
NOR Gate intended to drive up to three 
transmission lines simultaneously. The 
ability to control three parallel lines 
makes this device particularly useful in 
clock distribution applications. All un- 
used inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


January 30, 1986 


10111 
Gate 


Dual 3-Input/3-Output NOR Gate (Line Driver) 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (—lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10111N 
Ceramic DIP 10111F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD09180S 


LD05270S 


Figure 1 Figure 2 
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TC04351S 


Figure 3. Circuit Diagram (One Gate) 


Qo = Qi = Q2 = Do + Dy + D2 
Q3 = Q4 = Qs = D3 + Dg + Ds 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04711S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 10K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 


A 
Ts Storage temperature -55 to +150 “G 
Ceramic package +165 °C 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 
_ min | wom | wax | 


0 
a a 


Ta =-30°C 
Ta = +25°C 
Ta = +85°C 
Ta = -30°C 
Ta = + 25°C 
Ta = + 85°C 
Ta = -30° 

Ta = +25° 

Ta = + 85° 

Ta = -30°C 
Ta = + 25°C 
Ta = +85°C 


HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V ‘unless otherwise specified! ° 


PARAMETER Pn | ae | wax UNIT TEST CONDITIONS? 


PTa==o0re |-r080 |_| -680:| mv 
HIGH level output ee ee 
threshold voltage | Ta=+26°o | -980] | | mv 
Pta=teso [-sof | | wv 
Pta=-sore [| _|-v688) mv 
Low fre cus |T,=s250 | | [1600] av _| 
Tta=-s070 [890] [1675] mv 
Ta=+25°C | -1850 ee Se 


Nos HIGH level 
output voltage 
AVeE compensation 
AVoL LOW level 
output voltage Ta = + 25°C 
AVeEE compensation 
Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


HIGH level 
output voltage 


VoH Apply Vitmin to all inputs. 


Apply Vit to each input, one at a time, with Vitmin 
applied to all other inputs. 


Apply Vint to each input, one at a time, with Viimin 
applied to all other inputs. 


LOW level 


Apply Vimax to all inputs. 
output voltage 


VoL 


HIGH level 
input current 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


= 


NH 


EIS 
>| > 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


= 
> 


3 


i= 


= 


-lce Vee supply 
current 


0.016 


0.250 


0.148 


Rilo] sA 
= 


January 30, 1986 6-72 


Signetics ECL Products Product Specification 


Gate 101414 


NOTES: 
Vittmax - Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810mV) _} wrereeetyyypesets, ViHT - HIGH level input threshold voltage. 
Vormin (— 960mV) EIR /, wae VitT -— LOW level input threshold voltage. 
Vonrt (- 980 mV) Z ‘ ViLmin -—Minimum LOW level input voltage (the most negative Vj,). 
¢ VoHmax —- Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
GUARANTEED loading condition. 
OPERATING VoHmin —Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
AREA loading condition. 
VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLtT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vo-max - Maximum LOW level output voltage (the most positive Vo.) under the specified input and 
loading conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
LT Vint loading conditions. 
(-1475mV) (-—1105mV) VesB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290 mV) 


SS 
Waar 


SS 


SWANN 
SS 


Vour (— 1630 mV) 
Voimax (~ 1650 mV) 
Votmin (— 1850mV) 


DF05480S 


Figure 5. Transfer Characteristics. 


AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 
PARAMETER TEST CONDITIONS 


tpLH Propagation delay : ‘ : ; : : Fj 
fa) s. 6, 7, 8 
tpy_ Dp, to Q, : ; g 


Transition time 


Figs. 6, 7, 8 
20% to 80%, 80% to 20% Ig 


AC WAVEFORMS 


+1110 mV 


+310 mV 


@,, OUTPUTS 
(NOR) 


WF12040S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V 


PULSE & 
GENERATOR L 


SCOPE 
CHANNEL A SCOPE 
CHANNEL B 


Product Specification 


10111 


NOTES: 

1. Voc1 = Vec2 = +2V +£0.010V, Veg =-3.2V 
+0.010V 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 


. All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


25uF | 0.01LF ‘a 


—3.2V + 0.010V 
TC04710S 


Figure 7. AC Test Circuit for 10111 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
{THL ~<a 


WF12390S 


INPUT PULSE REQUIREMENTS 
Veci = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 


10K ECL 
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DESCRIPTION 


The 10113 is a Quadruple Exclusive-OR 
Gate with enable input common to all 
gates. The enable is active in LOW 
state. A 4-bit comparision function 
(A = B) can be obtained by wire-ORing 
the four outputs together. Direct connec- 
tion to buses is possible thanks to open- 
emitter outputs. All unused inputs can be 
left open due to integrated pull-down 
resistors which avoid the need for a 
supply voltage. 
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10113 
Gate 


Quad Exclusive-OR Gate With Enable Input 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leg) 


ORDERING CODE 


COMMERCIAL RANGE 
Vcoc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10113N 
Ceramic DIP 10113F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08520S 


LDO5280S 


Figure 1 Figure 2 
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TC04360S 


Figure 3. Circuit Diagram (One Gate) 


Qo =(Dp ®Dy)-E 
Q1 =(D2 @D3)-E 
Q2 =(D4 @Ds)-E 
Q3 =(Dg®D;7)-E 


Positive logic: HIGH state = 1 Positive Logic: 

LOW state = 0 H =HIGH state (the more positive voltage) 
L = LOW state (the less positive voltage) 
X = Don't care 


LD04721S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Ver) 


Ts Storage temperature -55 to +150 
Ceramic package +165 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


ceed min | wom [ wax | 


[Veen Vere Grout gone —SSC~—“—*~—~*—“‘—s—*S*S**Ss—C—‘—SsS 
[vec Sippy votage weasiv) ——SSSSC~=~—~‘“~*~*~—*~—~*~*SsSTSC‘d se | 


HIGH level input voltage 


HIGH level input threshold voltage 


mv 
TTa=re5r6 [1005] [| mv | 
Pta=-a0e || [1600 mv 

Pta=v250 || [asars | mv 
Pta=vese | | [tao] mv 
ee 

Tas +25°0 |-1650 | | mv 
Tas ese [1625] |_| mv | 
[Ta Oneraingamtion temperature ——SCSC~=~“‘*‘*‘“‘*~r00*«d*C S| vw | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to -2.0V +0.010V unless otherwise specified’ ° 


HIGH level Apply Vitmin to enable input and one gate input with 


output voltage V applied to the other gate input. 
p g Ta = +85°C |Hmax 
Ta = -30°C - 1080 
HIGH level output Ta = +25°C Apply Vint to one gate input with Vitmin applied to 
threshold voltage A the other gate input and enable input. 
g g 
Ta =-30°C Lt 
LOW level output Ta = +25°C ai Apply Vit to one gate input with Vitmin applied to 
threshold voltage A the other gate input. 
Ta =-30°C -1890 
LOW level Ta = + 25°C -1850 Apply Viimin to all inputs for each output. 
output voltage 
Ta = + 85°C -1825 


Ta = +85°C Apply Vimax to each input under test, one at a time, 


Ta =-30°C 350 with Vitmin applied to all other inputs. 


current | mputs | ta=+asec | | | 220 | uA _| 
- |tas-sc | | | 870 | A oS | 
Feet [Tta=+25° | | | 545 | nA | ra Nirimex to E input with Vitmin applied to all other 
Pta=verc [|| 45 | ua _| 
| Tasngoc | 05 | || A 
LOW level | Ta=t25c | 05 | | | wa Apply Vitmin to each input under test, one at time, 
input current with Vitmax applied to all other inputs. 
PTasvec [os | | | oA 
Pta=-ae [| | 4 | ma 
a | Tasresrc | | | 46 | mA 


H HIGH level 
output voltage 0.016 V/V 
compensation 

L LOW level 
output voltage Ta = +25°C 0.250 V/V 
compensation 
Reference bias 
voltage 0.148 V/V 
compensation 

NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vitmax — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810mV) _} GLISLIIS NM YY f SITET, VIHT - HIGH level input threshold voltage. 

Vonmin (— 960mV) wa "SiGe ay Ge ee gored, Vitt — LOW level input threshold voltage. 

Vonrt (- 980 mv) é Vitmin — Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and 
GUARANTEED loading condition. 
OPERATING Voumin -Minimum HIGH level output voltage (the most negative Voy) under the specified input and 
AREA loading condition. 

Voir (— 1630 mV) VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) AMNEdE LY Srbae, Vott - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wl. Ws: YA Votmax ns arid level output voltage (the most positive Vo.) under the specified input and 

V oading conditions. 
(—1880mV) - Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and 
Vier \HT loading conditions. 
(-—1475mV) (-—1105mV) Vep — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290 mV) 


ee 
~ ANY 
== 


NINN 


} 


NY 
as- 


‘ 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, eine =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = +85°C | + 85°C 
TEST CONDITIONS 


iG Figs. 6,7, 8 


PARAMETER 


Propagation delay : r ‘ . ‘ 

Dn to Qn : F : : . ‘ He 
Propagation delay ‘ ‘ : 4.6 ; 
- Figs. 6, 7, 8 
E to Q, 5 | 46 gs 
Transition time ' ; . . : ; 2 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 


E INPUT 
+310 mV 


Q,, OUTPUTS 
(OR) 


WF12051S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc = Veco = + 2V +0.010V, Veg = -3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE Decoupling capacitors should be placed as close as 
GENERATOR 7 physically possible to the DUT and lead length 
L should be kept to less than 1/4 inch (6mm). 
—— . All unused inputs should be connected to either 


SCOPE _ HIGH or LOW state consistent with the LOGIC 
CHANNEL A SCOPE function required. 
CHANNEL B All unused outputs are loaded with 502 to GND. 


. Ly and Lo are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


25uF | 0.01uF 


a3 


—3.2 + 0.010V 
TC04720S 


Figure 7. AC Test Circuit for 10113 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
ttLH tTHL — 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voci = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10114 is a Triple Differential Line 
Receiver with low-impedance emitter- 
follower complementary outputs. With 
translated emitter-follower inputs and an 
active current source, it features a peak 
common-mode rejection voltage of + 1V. 


Furthermore, the OR outputs keep a 
LOW logic level whenever the inputs are 
left floating. Intended primarily to receive 
data from balanced twisted-pair lines, 
this device is also suitable for minicom- 
puters, testing and instrumentation. 


It can also be used as a sense amplifier 
for MOS RAMs as a MOS-to-ECL inter- 
face circuit, as a high-speed comparator 
and, having an internal reference bias 
voltage (Vgg) output, it can operate as a 
Schmitt trigger. 
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10114 
Line Receiver 


Triple Differential Line Receiver 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


THRs DELAY Hie.) 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10114N 
Ceramic DIP 10114F 


PIN DESCRIPTION 


COMMERCIAL RANGE 


Q, Q3, Qs Data Outputs (OR) 
Qo, Qe, Ay Data Outputs (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


CD08530S 
LD04730S 


Figure 2 


Figure 1 
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nn EE 


Line Receiver 10114 


LD04740S 


Figure 3. Circuit Diagram (One Gate) 


WITH INPUTS D,,D3 AND Ds 
Qo CONNECTED TO Vgp (PIN 11) 
” Qo= Do 
Q;= Dy; 
Q2 Q2=D 
Q3 Q3 = Do 
Qa = Da 
Q4 Qs =D, 
Qs 


LD04751S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


Vee _ Supply voltage es ee 5 
VIN Input voltage (Vij should never be more negative than Veg) 


Ts Storage temperature -55 to +150 


Ty Maximum junction temperature 
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DC OPERATING CONDITIONS 


10K ECL 
PARAMETER UNIT 


| Moots Voce Cireuit Ground Pl 
| Mec Supply Voltage (Negative) mee 
| Ta-sorc | || 890 | mv | 
| Tasvasrc | | | -810 | mv | 
| Tasvesrc | | | -700 | mv | 
| Tar-a0°c |-1208[ || mv | 
| Tar+25rc |-t105] || mw | 
| Ta=sasrc |-109s| | | mv | 
| Tas-a0rc | | |=1500| mv | 
pTane25rc | | |-1475| mv | 
| Tasveerc | | [-1440| mv | 
| Tar-a0rc |-te90/ || mv | 
| Ta=+25rc |-teso] | | mv | 
| Tartesrc |-te2s| | | mv | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST Voc: = Vcc2 = GND, Veg =-5.2V +0.010V 


10K ECL 
PARAMETER UNIT 


| Tasnsoe | || +tt0 | mv 
ViHmax + 1.0V | Ta=t25rc | | | +190] mv | 
Crazeee [| [oo mv 
| Tas-30°c | || -1890| mv | 


Vin HIGH level input voltage 


Vint HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


VIL LOW level input voltage 


| Tastasro | | |-1700] mv | 
| Tasnaoro | -e00[ || mv 
Viumin + 1.0V | Tas +e5rc | e500 || mv 
| Tas+esrc | 025 | || mv 
| Tasnsore |-2600) || mv 
Viurin= 1.0 | Tas se5ec |-2060] || mv 
| Tassesrc |-2025] || mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-83 


Signetics ECL Products Product Specification 


Line Receiver 10114 


DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Ver = -5.2V, +0.010V, Ta = -30°C to + 85°C, output loading with 5022 
to -2.0V +0.010V, unless otherwise specified! 


PARAMETER min | typ | MAX | UNIT TEST CONDITIONS? 


For Q, outputs, apply Vimax to each inverting input, 
Ta =-30°C =| - 1060 -890 | mV_ | one at a time, with Vitmin applied to all other 


inverting inputs and Veg applied to all non-inverting 
inputs. 
For Q, outputs, apply Vi_min to each inverting input, 


one at a time, with Vgg applied to all non-inverting 
inputs and with Vinmax applied to all other inverting 
inputs. 
(Refer to Fig. 8.) 
LOW level output _ ss 
Ta==30°C | -1890 - 1675 
Ta=+25°C | -1850 1650 
Tas 405°C | 1025 ae 1615 


wwe | | Tom 
a a: 
| 8 
| | 


Pas [om 
[se [ma 


HIGH level 
output voltage 


VOH 


For Q, outputs, apply Vit to each inverting input, 
one at a time, with Vi_min applied to allother inverting 
inputs and Vgp applied to all non-inverting inputs. 
For Q, outputs, apply Vj,7 to each inverting input, 
one at a time, with Vgg applied to all non-inverting 
inputs and with Vitmax applied to all other inverting 
inputs. 

(Refer to Fig. 8.) 


HIGH level output 
threshold voltage 


VOHT 


For Q, outputs, apply V\,7 to each inverting input, 
one at a time, with Vgg applied to all non-inverting 
inputs and Viqmax applied to all other-inverting inputs. 
For Q, outputs, apply Viy7 to each inverting input, 
one at a time, with Vgp applied to all non-inverting 
inputs and Vitmin applied to all other inverting inputs. 
(Refer to Fig. 8.) 


For Q, outputs, apply Vi_min to each inverting input, 
one at a time, with Vgp applied to all non-inverting 
inputs and Vitmax applied to all other inverting inputs. 
For Qp, outputs, apply Vimax to each inverting input, 
one at a time, with Vgs applied to all non-inverting 

inputs and Vitmin applied to all other inverting inputs. 
(Refer to Fig. 8.) 


LOW level output 
voltage 


VoL 


Apply Vinmax to each inverting input under test 
one at a time, with Vi_min applied to all other 
inverting inputs and Vgg applied to all non- 
inverting inputs. Apply Vimax to each non- 
inverting input under test, one at a time, with 
Vitmin applied to all other non-inverting 

oe eo and Vpp applied to all inverting inputs. 
(Refer to Fig. 8.) 


Ta = -30°C 


HIGH level 
input current 


Ta = = +25°C 


Apply Vitmin to all inverting inputs. 
Apply Vgp to all non-inverting inputs. 


VEE 


Ta = +25° 
supply current 


Ta = +85°C 


Ht 


January 30, 1986 6-84 


Signetics ECL Products Product Specification 


Line Receiver 10114 


DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER min | TYP | MAX | UNIT TEST CONDITIONS? 


AVou HIGH level 
output voltage 0.016 V/V 
compensation 


| Ta=-90°¢ [-1420) |-1280| mv 
| Ta=+05c [-1205]  |-1150] mv 
| Ta=-30°C |-10680/ |-1280| mv _| 
Common-Mode | Ta=+26°C | -960| | -810 | mv | 
Rejection Test Ta = + 85°C }-890| | -700 | mv 
cup votlage or 7, = y250 [1050] [1680] mv 
ce 
Pta=sere | | +p 1 | on 

Pta=vesre | | +p 1 | an 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3, Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


AVeEE 


AVoL LOW level 
output voltage 
compensation 


AVeEE 


AVap Reference Bias 


voltage 
AVeE compensation 


Reference 
voltage 


All inverting or all non-inverting input pins are 


VeB tied to the Vgp pin during measurement. 


HIGH level 
output voltage for 


For Q, outputs, apply ViHH to inverting inputs and 
VitH to non-inverting inputs. 

For Q, outputs, apply Vi, to inverting inputs and 
Vin_ to non-inverting inputs. 


VOH 


For Q, outputs, apply Vi.y to inverting inputs and 
VinH to non-inverting inputs. 

For Q, outputs, apply Vj, to inverting inputs and 
Vit to non-inverting inputs. 


Apply Veg to each inverting input under test, one at 
a time, with Viimin applied to all other inverting 
inputs and Vgp applied to all non-inverting inputs 
(Refer to Fig. 8.) 


Input leakage 
current 


-IcBo 


NOTES: 

Vilmax -— Maximum HIGH level input voltage (the most positive Vj). 

VIHT - HIGH level input threshold voltage. 

ViLT — LOW level input threshold voltage. 

Vitmin - Minimum LOW level input voltage (the most negative Vj). 

VoHmax  — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

GUARANTEED condition. 

OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
condition. 

VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax  — Maximum LOW level output voltage (the most positive Vo,) under the specified input and loading 

a conditions. 

(- 4820 mV) = Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

conditions. 


VoHmax (—810mV) 
Voxmin (- 960mV) 


St 


i 


ANY 
b= 


Voir (— 1630mV) 
Votmax (- 1650mV) 
Votmin (— 1850mV) 


V 
ILT IHT 
(-—1475mV) (-—1105mV) VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-1290mV) 


DF05480S 


Figure 5. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta=-30°C| Ta=+25°C |Ta=+85°C 


PARAMETER UNIT 
Min | Max | min | Typ | Max | Min | Max 
tp_H Propagation delay 10/44 |] 10 | 24 | 40 | 0.9 | 4.3 Fias. 6. 7. 9 
fen Da to Gh 10|44]10]241] 40] 09 | 43 pes Ee 
tp_yH Propagation delay 1.0 | 4.4 10} 24 | 40] 09 | 4.3 Fias. 6. 7. 9 
tpy_ Dn to On 10 | 44] 1.0] 24] 40]09 | 43 ee es 
trLH Transition time 15 | 3.8 15 2.1 3.0 1.5 3.7 Fias. 6.7. 9 
tru, 20% to 80%, 80% to 20% 15 | 38/15 | 21 |] 35 | 1.5 | 3.7 enn 


AC WAVEFORMS 


TEST CONDITIONS 


+1110 mV 
D,, INPUTS 


+310 mV 


+1110 mV 


+310 mV 


Q,, Qz, Q, OUTPUTS 
(OR) 


Qo, Q,, @, OUTPUTS 
(NOR) 


WF12061S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V = 0.010V NOTES: 
1. Voo1 = Voce = +2V +0.010V, Veg = -3.2V 


+0.010V. 


. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF O.1AuF 0.01yF and 25uF from GND to Veg (0.01 and 0.1 uF 


capacitors should be NPO Ceramic or MLC type). 
PULSE Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 


should be kept to less than % inch (6mm). 
SCOPE Lis heccamacal L j scope . All unused inputs should be connected to either 
Vec1 Voc2 HIGH or LOW state consistent with the logic 
= function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lg equal length 502 impedance lines. Lg, the 
distance from the DUT pin and the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 4 inch (6mm) long 
for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


—3.2V + 0.010V 
TC04730S 


Figure 7. AC Test Circuit for 10114 


NOTES: 
1. Voc1 = Voce = OV (GND), Veg = -5.2V +0.010V. 
2. Decoupling 0.01uF and 25uF from GND to Veg, 
0.1uF and 25uF from GND to Vy (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT, and lead length 
OUTPUT UNDER TEST should be kept to less than ¥4 inch (6mm). 
. All unused inputs should be connected to either 
: 50n HIGH or LOW state consistent with the logic function 
required. 
Pees eines eet . All unused outputs are loaded with 502 to Vr. 
. All 50Q resistors should have tolerance of +1% or 
better. 


—5.2V + 0.010V 


TC04741S 


Figure 8. DC Test Circuit for 10K ECL 
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= <= tTHL ttLH t= 
+1110 mV 
80% 80% 


50% 


20% 20% 
| -|———————__ +310 mV 
Ryfh,) re 
tw(H) ———————> 
| : — ;, ny oe +1110 mV 


50% 50% 
PULSE 20% 20% 
+310 mV 
ied, ttLH tTHL aa 


NEGATIVE 
PULSE 50% 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V + 0.010V, V7 = GND (OV) 


40K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10115 is a Quad Differential Line 
Receiver intended for use in sensing 
signals over long lines. The base Refer- 
ence Bias Voltage (Vgp) makes the de- 
vice useful in other applications where a 
stable reference voltage is necessary. It 
features a peak common-mode rejection 
voltage of +1V. 


One input from any unused amplifier in a 
package must be tied to Vpp. 
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Quad Differential Line Receiver 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lec) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND, Veg = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10115N 
Ceramic DIP 10115F 


PIN DESCRIPTION 


D, Do, Ds, De; 
Do, Ds, Da, Dy Data Inputs 
Reference Bias Voltage Output 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


CD08540S 


LD04760S 


Figure 1 Figure 2 
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TO 
OTHER 
AMPLIFIERS 


TC04370S 


Figure 3. Circuit Diagram (One Amplifier) 


WITH INPUTS D,, D>, Ds, Dg 
CONNECTED TO Vag: 
Q,=D, =D, 
POSITIVE LOGIC: HIGH STATE = 1 
LOW STATE = 0 


LDO5292S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Veg) 
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Line Receiver 10115 


DC OPERATING CONDITIONS 


PARAMETER 


a 

Caaessore [|_| -o00 | mv 
Tia=ve | | |-or0 | mv 
Ttasrese | | [=00 | mv 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


TTa=-a0re [veo] |_| mv 
tas 250 [=o] [| mv 
Pta= resto |-veasf |_| mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST Voc: = Voce = GND,Veg = -5.2V +0.010V 


10K ECL 
PARAMETER UNIT 


Caw eo ae 
ViHmax + 1.0V | Ta=te5c | | [+190] mv | 
Cassese [Dra Tv 
Casa [eso 


VIL LOW level input voltage 


Tta=vesr¢ |_| _|-1700| mv 
Pta=-a0rc [=a |_| mv 
Tta=esrc [225 [| mw 
Tta=-a0rc |-2860/ |_| mv 
tas esr [2605] |_| mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’ 


| MIN. | TYP | MAX | UNIT TEST CONDITIONS? 
Ta =-30°C ~1060 || 890} mv Apply Vitmin to each inverting input, one at a time, with 


Vitmax applied to all other inverting inputs and Vpp 
Sai fate 


applied to all non-inverting inputs. Apply Vinmax to each 
Ta = -30°C -1080 


non-inverting input, one at a time, with Vitmin applied to 
all other non-inverting inputs and with Vgp applied to all 
HIGH level 
Vout Output threshold Ta = +25°C 
voltage 


PARAMETER 


HIGH level 


VOH output voltage 


+ 
> 
ll 
+ 
Ne) 
oO 
°o 
O 


inverting inputs. (Refer to Fig. 8) 


Apply Vi.7 to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and Vgp 

applied to all non-inverting inputs. Apply Vjy7 to each 
non-inverting input, one at a time, with Vitmin applied to 
all other non-inverting inputs and with Vpp applied to all 
inverting inputs. (Refer to Fig. 8) 


Apply Vint to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and Vep 
applied to all non-inverting inputs. Apply Vi,.7 to each 
non-inverting input, one at a time, with Vii_min applied to 
all other non-inverting inputs and Vgp applied to all 
inverting inputs. (Refer to Fig. 8) 


LOW level 
output threshold 
voltage 


-1595| mV 


Apply Viumax to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and Vgpg 
applied to all non-inverting inputs. Apply Vitmin to each 
non-inverting input, one at a time, with Viymax applied to 
all other non-inverting inputs and Vgp applied to all 
inverting inputs. (Refer to Fig. 8) 


LOW level 
output voltage 


| 
g A 
oO on 
oO 


Ta =-30°C Apply Vitmax to each inverting input under test one at a 
HIGH level input _ 5 time, with Vitmin applied to all other inverting inputs and 
Tasse5c | | | 95 ) iwverting 
Current Vee applied to all non-inverting inputs. 
Ta = +85°C ma (Refer to Fig. 8) 
Vee supply T, = +25°C fT ta | 6 | A Apply Vitmin to all inverting inputs and Vgp to all non- 
current . inverting inputs. 
Tastesrc | | | 20 
ious HIGH level 
output voltage 0.016 V/V 
AVeE compensation 
AVo. LOW level , 
output voltage Ta = + 25°C V/V 
AVEE compensation 
Reference bias 
voltage : 
compensation 


Reference 
voltage 


All inverting or all non-inverting input pins are tied to the 
Veep pin during measurement. 


HIGH level 
output voltage 
Vou for Common- 
Mode Rejection 
Test 


LOW level 
output voltage 
Vo_ for Common- 
Mode Rejection 
Test 


-1675|} mV 


Apply VinH to inverting inputs and Vi, to non-inverting 
inputs. 


Ta = +25°C -—1850 
Ta = + 85°C -1825 
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DC ELECTRICAL CHARACTERISTICS ee 


Apply Veg to each inverting input under test, one at a 


Input leakage 


euirert time, with Vitmin applied to all other inverting inputs and 


Vee applied to all non-inverting inputs. (Refer to Fig. 8) 


—IcBo 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


NOTES: 
¥ (-s1omv) Vitmax - Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 810M Vint — HIGH level input threshold voltage. 
Vonmin (— 960mV) Cocnrctevny Ys prc Vict — LOW level input threshold voltage. 

Vonrt (- 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING in —-Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Voir (— 1630 mV) - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) ——— Ae he yp, - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) LLL Yt: - Maxtor LOW level output voltage (the most positive Vo) under the specified input and loading 

Vv conditions. 
(— 1880 mV) a j — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier IHT conditions. 
(-—1475mV) (- 1105 mV) - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


SN 
Se 


VeB 
(-— 1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS ge =Voco = +2.0V +0.010V, Veg =-3.2V +0.010V 


mex | > 
Serr 


10 | 20] 29] 10] 33 
11 | 20] 33 | 14 | 37 | 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 1.0 
tpy_ Dr, Dn to Qn 1.0 
1.1 
1.1 


trLH Transition time 
ttrHL 20% to 80%, 80% to 20% 
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AC WAVEFORMS 


+1110 mV 


D,, INPUTS 


+310 mV 


+1110 mV 


+310 mV 


Q,, OUTPUTS (1) 


Q,, OUTPUTS (2) 


WF12071S 


Figure 6. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voc2 = + 2V £0.010V, Vee =-3.2V 
+0.010V 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | O1pnF 0.01uF and 25uF from GND to Vee. (0.01 and 0.1 uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

16 ae 1 . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


Vec1 Vcec2 
SCOPE function required. 
CHANNEL B . All unused outputs are loaded with 502 to GND. 


. Ly and Lz are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


| 25 uF 


—3.2V + 0.010V 
TC04750S 


Figure 7. AC Test Circuit for IOK ECL 
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Line Receiver 10115 


NOTES: 
1. Voc1 = Vcc2 = GND (OV), Veg = -5.2V +0.010V. 
2. Decoupling 0.01uF and 25uF from GND to Veg, 
0.1uF and 25uF from GND to Vy (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT, and lead length 
should be kept to less than % inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 
sical Leas OUTPUT UNDER TEST . All unused outputs are loaded with 50 to Vr. 
. All 50Q resistors should have tolerance of +1% or 


better. 


—2.0V(V7) + 0.010V 


-5.2V + 0.010V 


TC04761S 


Figure 8. DC Test Circuit for 10115 


+1110 mV 


NEGATIVE 


PULSE 
+310 mV 
tw(L) ———_——_> 


Sie 
tw() $$ +1110 mV 


POSITIVE 


PULSE 
+310 mV 


ttLH tTHL 
WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


10K ECL | 800mVp-p | 1MHz | s00ns | 20 +0.2n8 | 20 *0.2ne 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10116 is a Triple Differential Line 
Receiver with low-impedance emitter- 
follower complementary outputs. 


It features a common-mode rejection of 
+1V. 


Intended primarily to receive data from 
twisted-pair lines, this device is also 
suitable for minicomputers, testing and 
instrumentation. It can also be used as a 
sense amplifier for MOS RAMs as a 
MOS-to-ECL interface circuit; as a high- 
speed comparator and having an inter- 
nal reference supply voltage (Vpp) out- 
put, it can operate as a Schmitt Trigger. 


One input from any unused amplifer in a 
package must be tied to Vgp. 


January 30, 1986 


10116 
Line Receiver 


Triple Differential Line Receiver 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
bia DELAY (-lee) 


COMMERCIAL RANGE 


ORDERING CODE 
Voc1 = Voc2 = GND, Veg = -5.2V 


Plastic DIP 10116N 
Ceramic DIP 10116F 


PIN DESCRIPTION 
Reference Bias Voltage Output 


Qo, Qe, Ag Data Outputs (NOR) 


PIN CONFIGURATION LOGIC SYMBOL 


CD08550S 
LD04770S 


Figure 1 Figure 2 
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Line Receiver 10116 


TC04381S 


Figure 3. Circuit Diagram (One Amplifier) 


WITH INPUTS D4,D3 AND D5 
CONNECTED TO Vpp (PIN 11) 


Qo = Do 

Q;=Do 

Q2= D2 

Q3=D2 __ Positive logic: 
Q4=D4 —_— HIGH state = 1 
Qs5=Dz, LOW state = 0 


LDO5301S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 


[Ve Swpywige SSC~<“~S*~—SsSSSTSSSCSBSSid 


Ts Storage temperature -55 to +150 


Ty Maximum junction temperature 


Plastic package 
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DC OPERATING CONDITIONS 


10K ECL 
PARAMETER UNIT 


[Wecn Vere Croutons —SSC~=“*~*“‘~S*S*S*~“~*~S*s*s‘“‘“‘“~s~ CSCC 
[vee ‘Suppl votege osstve) ———SSSC=“‘“*‘“‘*~*~*~*~CSC‘“iBRzYCO*‘dSV~«C 
tase ||| 880 | mw 
Pta=vasre | | _|-s10 | av 
Pta=rere || | -700| mw 
tas aro [ios] || mv 
Ptass25r [-n05) || mv 
Pita re5rc_[toe5| | | mv 
Ttas-aoo [| [1800] mv 

LOW level input threshold voltage | Ta=+25°c | | |-1475] mv 
Tran resre || [teow 
Pta=-30re [-1e00) | ‘| mv 
Ta v25r [-veso[ [| av 
tas reso [teas] || mv 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST Vcc: = Vcc2 = GND, Vee = -5.2V +0.010V 


ViH HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VIL LOW level input voltage 


PARAMETER 


Vilmax + 1.0V 


Virmax - 1 OV 


TTa=-ooe [=o [| pv 


V 
Vitmin + 1.0V Ty, = +25°C }-850| | V 
Vitmin - 1.0V Ty, = +25°C 

Ta = +85°C 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 502 to -2.0V +0.010V, unless otherwise specified’? 
PARAMETER Smin | Tye | UNIT TEST CONDITIONS? 
Tx =-30°C | -1060 


For Q, outputs, apply Vi_min to each inverting 
-890 mV input, one at a time, with Viymax applied to all 


other inverting inputs and Vgg applied to all 
non-inverting inputs. For Q, outputs, apply Vinmax 
to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and 
Ves applied to all non-inverting inputs. 

(Refer to Fig. 8.) 


HIGH level 
output voltage 


For Q, outputs, apply Vi_7 to each inverting 
input, one at a time, with Vitmax applied to all 
other inverting inputs and Vgp applied to all 
non-inverting inputs. For Q, outputs, apply Vint 
to each inverting input, one at a time, with 
Vitmin applied to all other inverting inputs and 
Veep applied to all non-inverting inputs. 

(Refer to Fig. 8.) 


HIGH level output 


VOHT threshold voltage 


For Q, outputs, apply Vint to each inverting 
input, one at a time, with Vitmin applied to all 
other inverting inputs and Vgp applied to all 
non-inverting inputs. For Q, outputs, apply Vi.7 
to each inverting input, one at a time, with 
ViHmax applied to all other inverting inputs and 
Veep applied to all non-inverting inputs. 

(Refer to Fig. 8.) 


LOW level output 
threshold voltage 


For Q, outputs apply Viymax to each inverting input, 
one at a time, with Vitmin applied to all 

other inverting inputs and Vgp applied to all 
non-inverting inputs. For Q, outputs, apply Vitmin 

to each inverting input, one at a time, with 

ViHmax applied to all other inverting inputs and 

Vee applied to all non-inverting inputs. 

(Refer to Fig. 8.) 


LOW level 
output voltage 


VoL 


Apply Vitmax to each inverting input under test 
one at a time, with Vitmin applied to all other 
inverting inputs and Vgp applied to all non- 
inverting inputs. Apply Viimax to each non- 
inverting input under test, one at a time, with 
Vitmin applied to all other non-inverting 

inputs and Vgg applied to all inverting inputs. 
(Refer to Fig. 8.) 


HIGH level 


| ; 
in input current 


VEE Apply Vitmin to all inverting inputs. 
supply current Apply Vgp to all non-inverting inputs. 


AVou HIGH level 
output voltage 
compensation 


AVeEE 


AVoL LOW level 
output voltage 
compensation 


AVeg 


ANen Reference Bias 
voltage 
compensation 


AVeE 
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Line Receiver 104116 


DC ELECTRICAL CHARACTERISTICS (Continued) 


CACC 
Paccare [eo [-ra| mv 
| Ta=+esrc |-1205|  |-1150| mv _ 
| Ta=-30°C |-1060/ | -890 | mv _ 
| Ta=+25rc | -960[ | -810 | mv _ 
Ta=+e5c | -890| | -700 | mv _ 
| Ta=-30°C_|-1890/ | -890 | mv _ 
Tas +25°C |-1950| | -810 | mv __ 
| Ta=+95°C |-1925| | -700 | mv _ 
—!CBO current | Ta=teqc | | | 4.0 | uA 
ce ee 

NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


TEST CONDITIONS? 


All inverting or all non-inverting input pins are 
tied to the Vgg pin during measurement. 


Reference Bias 


VeB voltage 


HIGH level 
output voltage for 
Common-Mode 

Rejection Test 


LOW level 
output voltage for 
Common-Mode 

Rejection Test 


For Q, outputs, apply Vj. to inverting inputs and Vj 
to non-inverting inputs. 

For Q, outputs, apply ViyH to inverting inputs and 
VitH to non-inverting inputs. 


VOH 


For Q, outputs, apply Vip, to inverting inputs and Vj. 
to non-inverting inputs. 

For Q, outputs, apply Vi. to inverting inputs and 
VinH to non-inverting inputs. 


Apply Veg to each inverting input under test, one at a 
time, with Vitmin applied to all other inverting inputs 
and Veg applied to all non-inverting inputs. (Refer to 
Fig. 8.) 


NOTES: 
(-somv) Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 910M Vint — HIGH level input threshold voltage. 
Vorimin (— 960mV) Cecrcpeteg 4 gure ViLT — LOW level input threshold voltage. 
Vout (— 980 mV) AAD Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin —- Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
= 2 VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
bits Yyy tite, VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) VIII! Votmax —- pe i LOW level output voltage (the most positive Vo,) under the specified input and loading 
V V conditions. 
(-1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iT IMT conditions. 
(-—1475mV) (-1105mV) VesB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-— 1290 mV) 


SSS 
~ <~w 
his 


SSS 


ANY 


Vour (- 1630 mV) _ 
Votmax (— 1650MV)  Vageieatel 


OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc) = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 
tpHL Dn to Qn, Qn 


teLH Propagation delay 
tpH. Dn to Qn, Qn 


trLH Transition time 
trHL 20% to 80%, 80% to 20% 
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AC WAVEFORMS 


+1110 mV 
D,, D,, Ds INPUTS 
+310 mV 


+1110 mV 


Do, 0,, D, INPUTS 


+310 mV 


Q,, Q,, Q, OUTPUTS 


WF12081S 


Figure 6. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Voce = + 2.0V +0.010V, Vege = -3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
25uF 0.1LF 0.01 uF and 25uF from GND to Veg (0.01 and 0.1uF 
= — capacitors should be NPO Ceramic or MLC type). 


Decoupling capacitors should be placed as close 
as physically possible to the DUT and lesd length 


ce oe should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
SCOPE SCOPE function required. 
CHANNEL A CHANNEL B . All unused outputs are loaded with 502 to GND. 

. Ly and L2 are equal length 502 impedance lines.Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to 
the Scope, should should not exceed 1/4 inch 
(6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 


TC04770S 


Figure 7. AC Test Circuit for 10116 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voc1 = Voce = OV (GND), Veg = -5.2V +0.010V. 

2. Decoupling 0.01uF and 25uF from GND to Veg, 
0.1uF and 25uF from GND to Vy (0.01 and 0.1yF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length should 
be kept to less than ¥4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 

INPUT UNDER TEST OUTPUT UNDER TEST function required. 

. All unused outputs are loaded with 502 to Vr. 

. All 50Q resistors should have tolerance of +1% or 
better. 


Vitimax 
OR 


Vitmin 


-2.0V + 0.010V 


-5.2V + 0.010V 


TC04781S 


Figure 8. DC Test Circuit for 10116 


+1110 mV 
NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 


tTHL = 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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Dual 2-Wide 2-3 Input OR-AND/OR-AND-INVERT Gate 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10117 is a dual 2-wide 2-input OR- DELAY (-leeE) 
AND/OR-AND-INVERT Gate designed 


for use in data control as a general 


purpose logic element. All unused inputs ORDERING CODE 


can be left open due to integrated pull- 
COMMERCIAL RANGE 
Voci = Vec2 = GND, Veg = -5.2V 
Ta =-30°C to +85°C 


down resistors which avoid the need for 
a supply voltage. 
Ceramic DIP 10117F 


PIN DESCRIPTION 


Qo, Qs, Q;, Qs Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD09190S 


LD04780S 


Figure 1 Figure 2 
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TC04391S 


Figure 3. Circuit Diagram 


Qo = (Do + D4) - (02 + D3 * Da) 
Q; = (Do + D4) - (D2 + Dg + Da) 
Q2 = (D7 + Dg) - (Dg + Ds + De) 
Q3 = (D7 + Dg) - (D4 + Ds + De) 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04791S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


a 
0 10 Vez 
lo 
Ts 


Output current 
Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package + 150 


DC OPERATING CONDITIONS 
Fa [ise [mr 


Voc1; Voce Circuit ground 
Supply voltage (negative) 


o 
De) 
me 
© | o 
=|©o 
o|o 


HIGH level input voltage 


| Tar-a0°c |-1205] || mv 
| Taseesrc |-110s] || mv 
| Taresrc |-1095} | | mv 
| Tarnaorc || | -1800] mv 
| Tarez5rc || |-1475] mv 
| Tarvescc | | |-1440] mv 

) 
| Tar+25rc |-reso] || mv 
| Tasesrc |-re25] || mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


ViHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


VIL LOW level input voltage 
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TEST CONDITIONS? 


For Q; & Qg3 outputs, apply Vinmax to all inputs. 
For Qo & Qs outputs, apply Vitmin to all inputs. 


(pamaweren | win | Tw | wax | unit 
[ta==a0r|=1000/ 660 | mv _ 
Sutput voltage |_TA=+25°C | -960 | | -810 | mv _ 
| Ta=+85°C | -890| | -700| mv | 
evel outpu ° 
threshold voltage. TAT *25°C | -980] | | mv 
| Ta=+a5c |-910{[ || mv 
| Ta=-30°¢ | || - 1655] mv 
| Ta=+25c | | [-1630| mv | 
pTa=+e5rc | | |-1595| mv 
| Ta=-30°C |-1890/ |-1675| mv _ 
cutput vottage |_TA=+25°C |-1850[ |-1650[ mv 
| Ta=+85°C |-1825] | -1615| mv | 
Ttasrasre [| | 60 | aa 
trates ||| 350 | wa 


For Q; input, apply Viyt to Do input with Vitmin applied 
to Dy input and Vitmax applied to all other inputs. 

For Qo output, apply Vi_t to Do input with Vi_min applied 
to D; input and Vitmax applied to all other inputs. 


For Q; input, apply Vi_7t to Do input with Vi_min applied 
to D; input and Vitmax applied to all other inputs. 

For Qo output, apply Vint to Do input with Vitmin applied 
to D; input and Viymax applied to all other inputs. 


LOW level output 
threshold voltage 


VoLT 


For Q; & Qg3 outputs, apply Vitmin to all inputs. 
For Qo & Qe outputs, apply Viymax to all inputs. 


HIGH 


ic level Apply Vinmax to each input under test, one at a time, 
input with Viimin applied to all other inputs. 
inputs 


Tta=ress [| | ae | aa 
Cta=-are [os || | aa 
Cta=vese [os | || aa 
Dta=tese [03 || | wa 
Ctaz-are | | | ma 
Ptaseasc [fa [8 [ma 
JeuE ni. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
AVee output voltage Ta = +25°C 0.250 V/V 
compensation 


Reference bias 
AVee voltage 
compensation 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810mV) TEE ViHT — HIGH level input threshold voltage. 
Vonmin (— 960 mV) _iaeenoas Vit — LOW level input threshold voltage. 
Vonrt (— 980mV) Vitmin Minimum LOW level input voltage (the most negative Vj,). 
VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VoHT —- HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650 mV) yusiilioe Pe. VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) COLL: Votmax - ili LOW level output voltage (the most positive Vo.) under the specified input and loading 
V conditions. 
(— 1880 mV) - Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT \HT conditions. . — 
(-—1475mV) (-—1105mV) Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


YN“. 


Vor ( -_ 1630 mV) 


- 


Ves 
(-1290mV) 
OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


TEST CONDITIONS 


PARAMETER Ta==30°C 
[| | [ee | | 
Propagation delay 1.4 | 3.9 14) 23 | 3.4 | 1.4 
Dn to Q, 14 | 39 | 14 | 23 | 34 | 1.4 
Propagation delay 14/39 | 14 | 23 | 34] 1.4 
D, to Q, 14/39] 14] 23 | 3.4 | 1.4 
Transition time 0.9 | 4.1 1.1 2.2 | 4.0 1.1 
20% to 80%, 80% to 20% 0.9 4.1 y Py Ze 4.0 1.1 


AC WAVEFORMS 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


+1110 mV 


D,, INPUTS 
+310 mV 


Q,, OUTPUTS 


WF 12090S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
2.0V + 0.010V 
ase: 1. Voct = Voce = +2.0V +0.010V, Veg= -3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
i= wF | Our | 0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
PULSE - capacitors should be NPO Ceramic or MLC type). 
GENERATOR + Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
— should be kept to less than Ya inch (6mm). 
Li SCOPE . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
CHANNEL A function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y4 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 
TC04790S 


Figure 7. AC Test Circuit for 10117 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


tw(L) —————> 


tw(H) ——_———> 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 
WF1239CS 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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Dual 2-Wide 3-Input OR-AND Gate 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10118 is a dual 2-Wide 3-Input OR- DELAY (-leeE) 
AND Gate designed for use in data 


control as a general purpose logic ele- 


ment. All unused inputs can be left open ORDERING CODE 
Vec1 = Vec2 = GND, Veg = -5.2V 


due to integrated pull-down resistors, 


which avoid the need for a supply volt- 
age. 
Ceramic DIP 10118F 


PIN DESCRIPTION 


DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CDO8560S 


LD04800S 


Figure 1 Figure 2 
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| I 


ais 


TC04400S 


Figure 3. Circuit Diagram (One Gate) 


Q 1 = (Do + Dy + Da) * (D3 + Dg + Ds) 
Q 1 = (Ds + Dg + D7) * (Dg + D419 + D431) 


Positive logic: HIGH state = 1 
LOW state = 0 


LDO5550S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


lo 
S 


=, 


z 
O;S)S/S] 


6 
E 


° 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


HIGH level input voltage 


HIGH level input threshold voltage | Ta=+25°C ]-1105] | fs amv 
| Taree [-t095} || mv 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Vcc2 = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


PARAMETER | MIN TYP TEST CONDITIONS? 


HIGH level : 
output voltage Apply Vitmax to all inputs. 


VoH 


HIGH level 
output threshold 
voltage 


For Qo output, apply Vint to Do input with 
Vitmin applied to Dy and Do inputs and Vitmax 
applied to all other inputs. 


LOW level 
Vo_t output threshold 
voltage 


For Qo output, apply Viz to Do input with 
Vitmin applied to Dy and Do inputs and Vitmax 
applied to all other inputs. 


LOW level 


output voltage Apply Vitmin to all inputs. 


Apply Vitmax to each input under test, one at a 
time, with Viimin applied to all other inputs. 


| 
m 
oO 
oO 
2 
< 


HIGH 
level 
input 


t 

a M geet gases [| fae on 

or a 
Pta=-are [os | | aa 
Low level [tanveero [os ||| ak 

Tta=+o5 [oa | | | wa 
Ttaz-are | | | ma 
tastes || a | 2 | ma 
Ptastese | [| | ma 


NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


NH 


Apply Vinmax to each input under test, one at a 
time, with Vitmin applied to all other inputs. 


Apply Vitmin to each input under test, one at 
a time, with Vitmax applied to all 
other inputs. 


Vee supply 


-| 
EE current 


AVoH HIGH level 
AVege output voltage 
compensation 


LOW level 
AVege output voltage 
compensation 


Reference bias 
AVege voltage 
compensation 
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Maximum HIGH level input voltage (the most positive Vj). 
HIGH level input threshold voltage. 
LOW level input threshold voltage. 
Minimum LOW level input voltage (the most negative Vj). 
Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
— Minimum LOW level output voltage (the most negative Vo_) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (— 1105 mV) Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


VoHmax (— 810mV) : 

SMMMMEM hy 

Vormin (— 960mV) comentag, GY woe: 
Vont (— 980 mV) 


7 


Z 


7 


se 
SSS 


SSS 


a 
a 


SQ 


ANN 


Ans 


SSS 
SS 


Vor (— 1630 mV) a / 
Vo. (-— 1650 mV) shal 772 
Thai (-1850mV) LZ 4); 


Ves 
(-— 1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = +85°C 
PARAMETER inna 
tp_H Propagation delay ; ; ; ; ; 3.8 Fias. 6.7.8 
Dn to Qh 4 | 38 ee ee as 
: ; : 4.6 
' é : ; 4.6 


UNIT TEST CONDITIONS 


trLH Transition time Fias. 6.7.8 
try, 20% to 80%, 80% to 20% yee a By 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 
+310 mV 


Q,, OUTPUTS 


WF 12100S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Veco = + 2V +0.010V, Vee = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
PULSE capacitors should be NPO Ceramic or MLC type). 
GENERATOR Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than Y4 inch (6mm). 
SCOPE SCOPE . All unused inputs should be connected to either 
CHANNEL A CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

Rr . Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


—3.2V + 0.010V 
TC04800S 


Figure 7. AC Test Circuit for 10118 


+1110 mV 
NEGATIVE 


PULSE 
tw(L) ————> 


tw(H) ———————»> 


POSITIVE 
PULSE 


+310 mV 
{THLE 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 500ns 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10119 is a 4-wide 4-3-3-3-Input OR- 
AND Gate designed for use in data 
control as a general purpose logic ele- 
ment. All unused inputs can be left open 
due to integrated pull-down resistors, 
which avoid the need for a supply volt- 
age. 


January 30, 1986 


10119 
Gate 


4-Wide 4-3-3-3-iInput OR-AND Gate 
Product Specification 


use TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vcc1 = Vec2 = GND, Vege = -5.2V 
Ta =-30°C to + 85°C 


Plastic DIP 10119N 
Ceramic DIP 10119F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08570S 


LD04810S 


Figure 1 Figure 2 
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TC04411S 


Figure 3. Circuit Diagram 


Q = (Do + D; + D2 + D3) * (D4 + Ds + De) 
* (Dg + D7 Dg) * (Dg + Dio + D434) 


Positive logic: HIGH state = 1 
LOW state= 0 


LD04820S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


[Vee Simpy votase SSS 
Vn Inet voRage (in shoud never be more negative tan Veo) 0 Va 
| 
S 


O Output current 

T Storage temperature -55 to +150 
Ceramic package +165 

Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
a in | nom [ wax | 


Ves ves Grout wound —SSC—~—s—“‘“—s*S*S*S*—‘“—sSsS*SSS oP 
ec Spi votage esa) ———SSSSCS~SCS~SSid se 

aes || [a0 [aw 
=a |_| | -010 | mv 
Tanase | |_| -700 | mv 
Ta=-aorc|[-va05] |_| mv 
Ta=+26°0 |-v105] | | ov 
Ta=+05%0 |-v005] | | ov 
ta=-a0e |_| _|-v600/ mv 
ta=v26r || [-v475| mv 
Tanase || [=o] mv 
Ta=-a0r |[-vee0] |_| ov 
Ta=+25°0 |-v950] | | ov 
Ta=+05r0 |-ve25] | | ov 
0 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


at 
> 
+ 
Nh 
on 
° ° 


LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Vee = -5.2V +0.010V, Ta =-30°C to + 85°C, output loading with 5092 
to -2.0V +0.010V unless otherwise specified’? 


TEST CONDITIONS? 


HIGH level Apply Vitmax to all inputs. 


output voltage 


HIGH level 
output threshold 


LOW level tase [| t08 ra | | 
output testold [Tas e250 [10 ee i oa we te cteer impute 
[Ta==a0%6 [2000 | [1675 | mv 
Ta = +85°C | -1920 | | |= 1615 | | mv | 
Pta==e0 [|| 60 | mv 
level | Ta=+05rc | | | 350 | mv | Apply Vitmax to each input under test, one at a 


Apply Viyt to Do input with Viimin applied to Dy, 
Do, and Dg inputs and Vipmax to all other inputs. 


input Ta = -30°C 390 mV time, with Vitmin applied to all other inputs. 
inputs | Tat +25°C | | | 245 | mv 
Ta =-30°C xa 5 ahr a 
LOW level Ta = +25°C 2 oe a Apply Vitmin to each input under test, one at a 
input current A_ time, with Vitmax applied to all other inputs. 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

” (-s10mv) Vitmax Maximum HIGH level input voltage (the most positive Vj). 
OHmax \~ ~ or VIHT HIGH level input threshold voltage. 

Vormin (— 960mV) Cmncacpitgy Go guscad ViLT LOW level input threshold voltage. 

Vonrt (- 980 mV) Vv Vitmin Minimum LOW level input voltage (the most negative Vj,). 

VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Votr (— 1630 mV) ae Oth Capen Vout HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) yesstlsy Y Sitac, VOLT LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) W656: YA Votmax che pa LOW level output voltage (the most positive Vo.) under the specified input and loading 
V conditions. 

(-—1850 mV) Votmin Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (-1105mV) Ves Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1290mV) 


ee 
=~ 


Maan. 


Z 
Z 
y 
G 


Ss 


N 
ANN 


Y 
q 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 
PARAMETER TEST CONDITIONS 


tpLH Propagation delay ; ; F : : i Fias. 6. 7. 8 
tpH_ Dp to Q : noes Oi 


Transition time i : . : : : ; . 
20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 
+310 mV 


Q OUTPUT 


WF13010S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


PULSE ~ 
GENERATOR bi 
— L1— L3 
SCOPE iy 
CHANNEL A 1 


| 25uF Onur | 


Rr 


2. 


SCOPE 
CHANNEL B 4. 


NOTES: 
*2.0V 5 O.010V 1. Voc1 = Veco = +2V £0.010V, Veg = -3.2V 
+0.010V. 


Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than % inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
. Ly and Lo are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 


1D; 

a 

[D3 

ps . Ry = 502 terminator internal to Scope. 
Vismax 10 aa 7. The unmatched wire stub between coaxial cable 

OR 3 2 and pins under test must be less than Ya inch 

Vitmin ee (6mm) long for proper test. 

lon 


11 8. C, = Fixture and stray capacitance < 3pF. 
12 9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
13 and the DUT or between the DUT and the Scope 
14 should not exceed % inch (6mm) in length (refer to 
bs section on AC setup procedure). 
15 10. All 502 resistors should have tolerance of + 1% or 
better. 
8 
25uF | 0.01uF 
—3.2V + 0.010V 


TCO5650S 


Figure 7. AC Test Circuit for 10119 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Veo = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


Amplitude | Rep Rate | Pulse Width bred 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10121 is a 4-Wide OR-AND/OR- 
AND-INVERT Gate designed for use in 
data control as a general purpose logic 
element. All unused inputs can be left 
open due to integrated pull-down resis- 
tors, which avoid the need for a supply 
voltage. 


January 30, 1986 


10121 
Gate 


4-Wide OR-AND/OR-AND-INVERT Gate 
Product Specification 


=_— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY icp} 


ORDERING CODE 


COMMERCIAL RANGES 
PACKAGES Voc1 = Vcec2 = GND, Vege = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10121N 
Ceramic DIP 10121F 


PIN DESCRIPTION 


DESCRIPTION 


Data Inputs 
Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08580S 


LD04830S 


Figure 1 Figure 2 
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TC04420S 


Figure 3. Circuit Diagram 


Q, =(Dp + D, + D)*(D, + Dy + Dg) 


Qo = Q, 


Positive logic: HIGH state = 1 
LOW state = 0 


LD05491S 


Figure 4. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


A 
°C 


° 


°C 


10K ECL 


PARAMETER Twin | wom | Max. UNIT 

Peon Vere Grates ——SC=~“*“*“‘“*S*S*S™*™SCSCC*sdCCdP PV 
Pec Suppl votage fessive) ———SSCSC~“‘*~*‘“‘~*S*S*S*S*~C~*SC‘*tBYSCSC‘idC CS 
Ptassoe [|_| 880 | 

Vin HIGH level input voltage | Ta=tesrc | | | -810. | mv | 
Pta=vesre | | _|-700] mv 
Ptas-aoro [ores] || mv 
HIGH level input threshold voltage | Ta=+25°c f-1105} | | om 
Paso [| _—|-t600] mv 
LOW level input threshold voltage | Ta=+25°c | | [-1475] mv 
Tante5rc | | [-1440] mv | 
| Tan-s0°c |-1890] || my | 
LOW level input voltage | Ta=+25rc |-1850] =| | mv | 
Taste5rc [-1025) || mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Vee = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 5022 
to -2.0V +0.010V unless otherwise specified’ ° 


PARAMETER min | typ | MAX UNIT TEST CONDITIONS? 
Ta=-90°C |-1060] | -780 | mv _| 
- . For Q; output, apply Vitmax to all inputs. 
ee For Qo output, apply Vi_min to all inputs. 


HIGH level 


VOH output voltage 


am Q,; output, apply Vint to Do input with Vitmin applied 


HIGH level to D; and Do inputs and Vitmax applied to all other in- 
output _ e puts. 

VOHT threshold asa cee ae For Qo output, apply Vi_t to Do input with Vi_min applied 
voltage to D; and Do and Vinmax applied to all other 


nove [ow] | 


inputs. 


For Q; output, apply Viz to Do input with Vi_min applied 


LOW level to D; and Do inputs and Viymax applied to all other in- 
output m 3 _ puts. 

VOLT threshold T= Saat nn 1980 For Qo output, apply Vint to Do inputs with Vitmin 
voltage applied to Dy and Do inputs and Viymax applied to all 


Pcs || Flor 
Lon wat nae tan z26[-100| [1080] mw 


Ta = + 85°C 


other inputs. 


For Qy output, apply Viimin to all inputs. 
For Qo output, apply Virmax to all inputs. 


+ 
> 
ll 
| 
io) 
° 
O 


Ty = +25°C uA 
HIGH input 
, level Ta = + 85°C KA Apply Vinmax to each input under test, one at a time, 
‘i input with Vitmin applied to all other inputs. 
current 


ae 
De) 
S 
on 
= 
> 


Ta = -30° 
Other 
=-+ ° 
inputs Ta a 
Ta = +85°C 


Ta =-30°C 
Ta = +25°C 0.5 


[=1920 
a 
| 
i 
a 
= 
08 | 
| 05 
= 
7 


Oo 
on 


LOW level 
input current 


Apply Vitmin to each input under test one at a time 
with Vitmax applied to all other inputs. 


a 
ve) 
r—) 
gs 
> 


Ta =-30°C 
Ta = +25°C 


Vee supply 
current 


oa I<e) 
3/3/5/5 
> 


) 
= 
> 


=lee 


Ta = +85°C 


HIGH level 
—— output voltage 
compensation 
LOW level 
output voltage Ta = +25°C 
compensation 
AVep Reference bias 
voltage 
AVeE compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


20 
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NOTES: 
- (-s10mv) Vitmax Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 910m VHT HIGH level input threshold voltage. 
Vorimin (~ 960) ARAKI Vit ~ LOW level input threshold voltage, 
Vonr (— 980 mV) V Vitmin Minimum LOW level input voltage (the most negative Vj). 
VoHmax Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 
Votr (— 1630 mV) tbe Cages VOHT HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) PAY ditac, VOLT LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wlhéhddé‘ Yt Votmax ist LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (-1105mV) VesB Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


oy 


SSS 
NN 


BS 
ra. 
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4 SSS 


SS 


Vep 
(-—1290mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 
PARAMETER TEST CONDITIONS 


tp_H Propagation delay ; : , : ' : ; Ej 
Dn to Qo, Q; x . F . IQs. 6, i, 8 


ttLH Transition time ; | 
tTHL 20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 
+310 mV 


Q, OUTPUTS 


Q,) OUTPUTS 


WF12921S 


Figure 6. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


. NOTES: 
island 1. Voor = Voce = +2.0V +0.010V, Veg =-3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE i Decoupling capacitors should be placed as close 
GENERATOR } as physically possible to the DUT and lead length 
‘a should be kept to less than ¥4 inch (6mm). 
= 3. All unused inputs should be connected to either 
SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1% inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y4 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 


better. 
8 


| 25uF | 0.01uF 


—-3.2V + 0.010V 
TC05520S 


Figure 7. AC Test Circuit for 10121 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 
{THL 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 


January 30, 1986 6-126 


Signetics 10123 


Bus Driver 


Triple 4-3-3-Input Bus Driver 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10123 consists of three NOR Gates DELAY (-lee) 
for use as Drivers. Each can drive a bus 


with characteristic impedance of not less 


than 2522, such as the case of a bus ORDERING CODE 
Voc1 = Vec2 = GND, Veg = -5.2V 


terminated at both ends in 5082. When 


the output is LOW it presents a high 
impedance to the bus so that its charac- 


teristic impedance is not reduced. All 
PIN DESCRIPTION 


unused inputs can be left open due to 
integrated pull-down resistors which 
= 


COMMERCIAL RANGE 


avoid the need for a supply voltage. 


PIN CONFIGURATION LOGIC SYMBOL 


CD08591S 


LD04840S 


Figure 1 Figure 2 
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Bus Driver 10123 


VOLTAGE REF. 


TC04431S 


Figure 3. Circuit Diagram (One Gate) 


Q1= Do + Dy + D2+ D3 
Q; = 04+ Ds + Dg 
Q2 = D7 + Dg Dg 


Positive logic: HIGH state = 1 
LOW state = 0 


LD04850S 


Figure 4. Logic Diagrams 
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Bus Driver 10123 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


: 


V 
| 


| 
Ts Storage temperature -55 to +150 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


Voc1, Voce Circuit ground 


Tiassa [|_| 000 | mv 


HIGH level input voltage 


| Tar-aorc |-1205] || mv 
| Tas+25rc |-t105] || mv 
| Tas+asrc |-to3s| || mv 
| Tas-aorc | | [1800] mv 


Tta= res || [-mo] mv 
tas +256 [-v680/ |_| mv 
[tas +e5%6 |-v025| |_| mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


HIGH level input threshold voltage 


LOW level input threshold voltage 


Vit LOW level input voltage 
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Bus Driver 10123 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Vee =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 25Q to -2.1V +0.010V unless otherwise specified! 


ae taiwieie se 
Pipa ve60| | a0 Tw 

| Ta=+25°C | -960 | — | -810 | mV _| Apply Vitmin to all inputs. 
Pia=-s06 [-v080] ——-anio| 
Cias-ae [| a0 mv 
or oe 
Caesars [ [a 
Pig=-s0e -ei00] ——|-atso 
Low tet ty= vaso |-at00) [220 mv 
oe 
cohen ie A a i 

a ee 
con et assaf os ff an 

Pinsvero Dos | [on 
Pinas [ae 
or ae 


HIGH level 
output voltage 0.016 V/V 
compensation 
AVo. LOW level 
output voltage Ta = +25°C 0.250 V/V 
fone) |v 
NOTES: 


compensation 
1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


HIGH level 


VOH 
output voltage 


HIGH level output 
threshold voltage 


Apply Vi.t to one input of each gate, one at a time, 


VOHT with Vitmin applied to all other inputs. 


LOW level output 
threshold voltage 


Apply Vint to one input of each gate, one at a time, 
with Vitmin applied to all other inputs. 


VOLT 


Apply Vimax to all inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vinmax applied to all other inputs. 


-lce Vee supply 


Apply Vinmax to all inputs. 
current 


AVeE 


Avon Reference Bias 
voltage 
compensation 


AVeE 
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Bus Driver 40423 


NOTES: 
ViHmax  —Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810 mV) YULILETE Ty f JtIt tt, ViHT ~ HIGH level input threshold voltage. 
Vorimin (— 960 mV) _ (zeae Y see, Vitt - LOW level input threshold voltage. 
Vonrt (- 980 mV) Y Vitimin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
en VoHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vv (-1650 mV) Vz Migr VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmax WY; 
Vo min (— 1850mV) Wté553:£ Yt Votmax ~— Maximum LOW level output voltage (the most positive Vo_) under the specified input and loading 
a conditions. 
(—1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo ,) under the specified input and loading 
Viet IHT conditions. a 
(-—1475mV) (-—1105mV) Ves — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Vv and output threshold level). 
( 1250 Vv) 
- m 


So 


NS 


SSS 
-w 
Wraan. 


NY 


Z 
K 
3 


») 

.) AN 
Ws 
ae" 


Vour (-— 1630 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.1V +0.010V, Veg =-3.1V +0.010V 
PARAMETER TEST CONDITIONS 


tp_H Propagation delay F , : ; : Fias. 6.7. 8 
tpH_ Dp to Q, : ; : ee 


Transition time 


Figs. rs 
20% to 80%, 80% to 20% igs. 6, 7, 8 


AC WAVEFORMS 


+1210 mV 


D,, INPUTS 


WF13061S 


Figure 6. Propagation Delay and Transition Times 
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Bus Driver 10123 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Vocy = Voce = + 2.1V +0.010V, Veg =-3.1V 

+0.010V 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
PULSE | 25 uF O1uF | capacitors should be NPO Ceramic or MLC type). 
GENERATOR — —_—- Decoupling capacitors should be placed as close as 
. ~ physically possible to the DUT and lead length 

16 i should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 

SCOPE function required. 

CHANNEL A CHANNEL B _All unused outputs are loaded with 25Q to GND. 

. Ly and Lo are equal length 5022 impedance lines. L3 
and Lg, the distance from the DUT input and output 
pins to the junction of their respective interconnect- 
ing cables, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. Rr’ = 502 
termination resistor at the end of a 5022 impedance 
line, the length of which is irrelevant but should be 
kept as short as possible to reduce stray capaci- 
tance. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of +1% or 
better. 


+2.1V +0.010V 


8 
| 25 uF 0.01 LF 


—3.1V+0.010V 


TC05302S 


Figure 7. AC Test Circuit for 10123 


+1210 mV 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


| +410 mV 
tTHL oo 


WF12391S 


INPUT PULSE REQUIREMENTS 
Vec1= Veco = +2.1V +0.010V, Veg =-3.1V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10124 is a Quad TTL-ECL Trans- 
lator with an individual Data and a com- 
mon Select TTL-compatable input on 
each gate. When the Select input is in 
the LOW state, all ECL non-inverting 
outputs are in a LOW state and inverting 
outputs are in a HIGH state. 


January 30, 1986 


10124 


Translator 


Quad TTL-to-ECL Translator 
Product Specification 


TYPE TYPICAL PROPAGATION 


DELAY 


(-lEeE) 


TYPICAL SUPPLY CURRENT 


ORDERING CODE 


Plastic DIP 10124N 
Ceramic DIP 10124F 


PIN DESCRIPTION 


COMMERCIAL RANGE 


Voc = +5V, GND = OV, Veg = -5.2V 


Ta =-30°C to +85°C 


Data Inputs (Schottky TTL) 
Select Input (Schottky TTL) 
Q;, Q3, Qs, Q7 Data Outputs (AND) (10K ECL) 


Qo, Qe, Q4, Ag Data Outputs (NAND) (10K ECL) 


PIN CONFIGURATION 


Figure 1 


6-133 


CD09361S 


LOGIC SYMBOL 


Figure 2 


LS10841S 
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Translator 10124 


TO OTHER 
TRANSMITTERS 


TO OTHER 
TRANSMITTERS 


TC04440S 


Figure 3. Circuit Diagram 


Qo=00-°S 
Q1=Do°S 
Q2=6;°S 
Q3=0D;°S 


Positive Logic 
H = HIGH state = 1 
L = LOW state = 0 


LD05511S 


Figure 4. Logic Diagram 


January 30, 1986 6-134 


Signetics ECL Products Product Specification 


Translator 10124 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage (negative) 
Voc Supply voltage (positive) 70 
VIN Input voltage (Vij should never be more positive than Vcocs3) 


lo Output current -50 
Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 


Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
inci in| wom | wax | 


eno bevis ound omma—CSC=C~“‘“*S*“‘“S*S*S*SC~sCC*dSC*dS CO 
a 


Veg Supply voltage (negative) -5.2 


Ta = —30°C 

Ta = +25°C 1.8 
Ta = + 85°C 
Ta =-30°C 
Ta = + 25°C 1.8 


a 
2.0 
18 | 
18 
| 2.0 
18 
Ta = +85°C 
ms 
— 
fae 
04 | 
| 04 | 
04 | 


nm 
ro) 


ine) 
io) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


Ta =-30° 

Ta = +25°C 
Ta = +85°C 
Ta =-30°C 
Ta = + 25°C 
Ta = +85°C 


—_ 
— 


ae tes = ah Ee ae 
— eaial;s 


VILT LOW level input threshold voltage 


nd 
SN 
<|< 


dst 
1.1 


o 
< 


Vit LOW level input voltage 


Oo 
i 
< 


| 
a) 
o 
+ 
oO 
° 
OQ 


Operating ambient temperature 2 +85 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Translator 10124 


DC ELECTRICAL CHARACTERISTICS GND = OV, Vcc = +5.0V +0.010V, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, out- 
put loading with 5022 to -2.0V +0.010V unless otherwise specified''9 


PARAMETER jin | VP | max UNIT TEST CONDITIONS? 


Ta=-30°C [-1060| | -890 | mv _ 

Ta = +25 | -960 | /-810 | mv | For Q, outputs, apply Virimax to all inputs. 
outputs, apply Vi_min to all inputs. 

Ta =-30°C -— 1080 


| 
Ta=+ 25" td 
— 


Ta=+ 85° 


Li 
a 
a 
a 
| 
a 
La 
Ll) 
Ta=-30°C |-1890] 
Ta=+25°C |-1850] 
Ta=+85°C |-1825) | 

aE: 

| 53 | 

ct 


az 
a 


HIGH level 


VOH output voltage 


outputs, apply Viy7 to Dy input with Viymax 
applied to all other inputs. 

For Q, outputs, apply Vi.7 to Dy input with Vinmax 
applied to all other inputs. 


HIGH level output 


VOHT threshold voltage 


outputs, apply Vi.7 to Dy input with Vitmax 
applied to all other inputs. 

For Q, outputs, apply Viy7 to Dy input with Viymax 
applied to all other inputs. 


LOW level output 


Vout threshold voltage 


_ 
> 
ll 
I 
Go 
° 
° 
G1a/o ‘@) 


outputs, apply Vitmin to all inputs. 
For Q, outputs, apply Vimax to all inputs. 


LOW level 
output voltage 


Q 


-lce Vee supply Ta = +25°C 
current 
Ta = +85° C 
AVou HIGH level 
output voltage 
AVeEE compensation 
AVoL LOW level : 
output voltage Ta = +25°C 


AVeEE compensation 


AVg Reference Bias 


voltage 
AVeE compensation 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Translator 10124 


DC ELECTRICAL CHARACTERISTICS GND =o0V, Voc =+5.0V +0.010V, Veg =-5.2V +0.010V, Ta =-30°C to +85°C. Out- 
put loading with 5022 to —2.0V +0.010V unless otherwise specified 


PARAMETER Coit UNIT TEST CONDITIONS 


voltage Lawre [ TT Apply -10mA to each input under test, one at a time. 
Vain Input breakdown voltage Pf ov Apply 1.0mA to each input under test, one at a time. 


re) ete Apply VF(0.40V) to S input and VR(2.4V) to all other 
inputs. 
7 Apply VF(0.40V) to each input under test, one at a time, 
GIGr IpIES P| | 32 | ma | with VR(2.4V) applied to all other inputs. 
sit = | || 200 | aa Apply VR(2.4V) to S input with VF(0.4V) to all other in- 
puts. 
; Apply VR(2.4V) to each input under test, one at a time 


Supply current | Tas-30C | | | 16 | ma 
pose) | Taz vaso | | | te | ma 
ica Svppyy euront LOW (postvey | | | 5 | mA |Gromdatmpus 


NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint — HIGH level input threshold voltage. 
VoHmax (~ 810mV) Vit — LOW level input threshold voltage. 
q Vitmin - Minimum LOW level input voltage (the most negative Vj). 
VoHmin (— 960mV) VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
Vout (— 980mvV) y condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Bem condition. 
Voir (- 1630 mV) VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Vomin (— 1850 mV) conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 
VeB — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vik 


Ir Forward current 


IR Reverse current 


Figure 5. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS GND =+2.0V +0.010V, Voc = +7.0V +0.010V, Vee =-3.2V +0.010V, V7 = System 
Gnd. 


PARAMETER TEST CONDITIONS 


tpLH Propagation delay Figs. 6, 7, 8 
tpH_ Dp to Qn, Qn ; ‘ ‘ ¥ 


Transition time . : . i ' : : Figs. 6, 7, 8 
20% to 80%, 80% to 20% 


AC WAVEFORMS 


D,, INPUTS 
(TTL) 


Q,, OUTPUTS 
(10K ECL) 


Q,, OUTPUTS 
(10K ECL) 


WF 13001S 


Figure 6. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. GND=+2.0V +0.010V, Voc =+7.0V +0.010V, 
Vee = -3.2V + 0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Sys. Gnd., 
0.01uF and 25uF from Vcc to Sys. Gnd. and from 
25uF | O1uF 25uF | 0.01uF Vee to Sys. Gnd. (0.01 and 0.1uF capacitors should 


be NPO Ceramic or MLC type). Decoupling capaci- 

PULSE tors should be placed as close as physically possi- 

GENERATOR ble to the DUT and lead length should be kept to 
less than Y4 inch (6mm). 

. All unused inputs should be connected to either 


SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 
function required. 
CHANNEL A CHANNEL B 


. All unused outputs are loaded with 502. to Sys. Gnd. 

. Ly and Lz are equal length 5022 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed '% inch (6mm). 

. Ry = 502 terminator internal to Scope. 

OR . The unmatched wire stub between coaxial cable and 
Vitmin pins under test must be less than % inch (6mm) long 
for proper test. 

.C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


+2.0V + 0.010V +7.0V = 0.010V 


—3.2V + 0.010V 


TCO5640S 


Figure 7. AC Test Circuit for 10124 
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PULSE 


ttLH - 
90% 
NEGATIVE | 3.5V 


POSITIVE 
PULSE pod 
+2.0V 
tTLH tTHL —_— 
WF12392S 


INPUT PULSE REQUIREMENTS 
GND = +2.0V +0.010V, Voc =+7.0V +0.010V, Veg = -3.2V +0.010V, 
Vr = Sys. Gnd.(0V) 


10K ECL | 800mVp-p 500ns 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 

The 10125 is a Quad ECL-TTL Trans- 
lator for interfacing data between two 
different logic systems. It also provides a 
separate Reference Bias Voltage output 
(Vgp) to be used in case of single-ended 
input busing. Input and output levels are, 
respectively, ECL 10K and TTL 
Schottky. This device features a peak 
common-mode rejection voltage of + 1V. 


The 10125 outputs are designed to go to 
a LOW logic level whenever both inputs 
are left open. 


January 30, 1986 


404125 
Gate 


Quad ECL-to-TTL Translator 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
oS DELAY (-lee) 


A 


ORDERING CODE 
GND = OV, Voc = +5.0V, Veg =-5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10125N 
Ceramic DIP 10125F 


PIN DESCRIPTION 


-D3, Do- Data Inputs (ECL 10K) 
a Reference Bias Voltage Output (ECL 10K) 
Data Outputs (Schottky TTL) 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


1 
GND Vec 


CD09351S 


LS10821S 


Figure 1 Figure 2 
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Gate 10125 


SEERA 
I Sipe elite 
|) Kot 
ei 


Susi t 2G. aoe Ek 
A — 


eye 


2 es EE © ee Pe ee 
7 be GG Ae EO Gee 
UO 
8 
TC05470S 


Figure 3. Schematic Diagram 


Positive Logic: 
HIGH state = 1 
LOW state = 0 


LD05482S 


Figure 4. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 


PARAMETER 10K ECL UNIT 


Se 


°C 


Ts Storage temperature 


Ty Maximum junction temperature 
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Gate 10125 


DC OPERATING CONDITIONS 


10K ECL 
a pa ton es _ 


[GN Devise ound common) ——SSSCSC~=“~*~“*~*“‘~*~*~‘~C*dSC 
Seat 1 Se ae Ce Me 
eg Se tae eae se 
Treas | | _‘|-a00 | a 
re a 
ta=resre | | [700] mv 
Taa-o0re |-va05] || av 
Tan vase [105] |_| wv 
ta= +050 [-v035f | | av 
Ta=-00r | | (i600) mv 
LOW level input threshold voltage Ta = +25 Pf [1475 mv | 
rarest [| [raf 
| Ta=-sore |-te90] || mv 
| Ta=+25°c [-1850] || mv 
| Tastasrc [-1825] || mv | 
(TA Operating ambient temperature | 80 | #25 | 85 | °C | 


DC OPERATING CONDITIONS FOR COMMON-MODE REJECTION TEST GND = OV, Voc = + 5.0V +0.010V, Veg = -5.2V 
+0.010V 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


° 
1) 


° 
ie 


VIL LOW level input voltage 


10K ECL 


PARAMETER Pwin | Nom | Max | unit | 
Cece | | po | wv 

Vitmax + 1.0V | Tastee | | | +190 | mv 
Pinssese | | | rs00 | mv 

| Ta=-soc | | _[-1890] my | 

ViHmax — 1.0V | Ta=t25rc | | [-t810] mv | 


Pta=tese | | _[-r700] mv 
Tta=-aoe [oof | | av 
Vann +109 Passa [oo [| 


Vitmin ~ 1.0V 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Gate 104125 


DC ELECTRICAL CHARACTERISTICS GND = ov, Voc = +5.0V +0.010V, Veg =-5.2V +0.010V, Ta =-30°C to +85°C 


unless otherwise specified! 
PARAMETER jn | oye | max, UNIT TEST CONDITIONS? 
HIGH level 


Apply Vinmax to all non-inverting inputs with Veg applied 
2.5 V to all inverting inputs. Force -2.0mA on measured 
output woltage output. (Refer to Fig. 7.) 


Apply Vint to each non-inverting input, one at time, with 
Vitmin applied to all other non-inverting input and Vgg 
applied to all inverting inputs. Force -2.0mA on 
measured output. (Refer to Fig. 7.) 


VOH 


HIGH level output 


VOHT threshold voltage 


Apply Vi_t to each non-inverting input one at time, with 
Vitmax applied to all other non-inverting input and Vpp 
applied to all inverting inputs. Force 20mA on measured 
output. (Refer to Fig. 7.) 


LOW level output 
threshold voltage 


LOW level 05 V 
output voltage 


~1350 —1290 | - 1230 | 
: 


HIGH level output 25 
H voltage for CMR test 


VOHT 


Apply Vitmin to all non-inverting inputs with Vgg applied 
to all inverting inputs. Force 20mA on measured output. 
(Refer to Fig. 7.) 


Connect all inverting inputs to Vgg pin during test. 
All other inputs are not connected. 


Ve Reference Bias 
voltage 


Apply Vin to Dy and Viiy to Dp inputs. 
Apply Vin, to Dy, and Vii, to Dp, inputs. 
Force -2.0mA on measured output. 


Apply Vin to Dy and Viiy to Dy inputs. 


LOW level output 


VoL Apply Vin, to D, and Vii, to Dy inputs. 

voltage for CMR test Force +20'mA on measured output. 

Indeterminate input , 
Voisi nictection teal Apply Veg to all inputs. Force 20mA on measured output. 
VoLs2 iGekernnnate: tpi All inputs left floating. Force 20mA on measured output. 


protection test 


ood 
an 
| 
_ 
re 
Cisse [Das Tn 
re 
oo 
Terao 
=| 
sf 
of 

sf > 
T= 
“= 
= 
Fe Tae 
T= 


Apply Vimax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


HIGH level 


WH 
input current 


Apply Vee to each inverting input under test, 

one at a time, with Viimin applied to all other inverting 
inputs and Vgp applied to all non-inverting inputs. 
(Refer to Fig. 7.) 


Input leakage 


-IcBo 
current 


ee ee 


Ta =-30°C 


Ta = +25°C 


Ta = +85°C 


IccH Supply current HIGH 


-lcc Vee supply 
current 


Apply Vgp to all D, inputs and Vi min to all D, inputs. 


Apply Vitmin to all D, inputs with Vgg applied to all D, 
inputs. Test each output, one at a time, with all other 
outputs unloaded. Force OV (GND) on measured output. 


A Apply Vitmax to all D, inputs with Veg applied to D, inputs. 
IccL Supply current LOW | 39 | mA | Apply Vitmin to all D, inputs with Veg applied to D, inputs. 
NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Short circuit? 


los 
current 


1.0 | 
| 44 | 
30 | 40 | 
| 44 | 
| 40 
40 
40 
| 82 


0.5 
0.5 
0.5 
1.5 
1.0 
1.0 
44 
40 
44 
40 
40 
40 
52 
39 


m 
m 
m 
m 
m 
m 
m 
m 
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Gate 10125 


Maximum HIGH level input voltage (the most positive Vj). 

HIGH level input threshold voltage. 

LOW level input threshold voltage. 

Minimum LOW level input voltage (the most negative Vj). 

Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Maximum LOW level output voltage (the mos t positive Vo.) under the specified input and loading 


conditions. 
Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


V 
(-— 1850 mV) 
Viet ViHT 
(-1475mV) (—1105 mV) 
Ves 
(-—1290 mV) 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS GND, = +2.0V +0.010V, Voc =+7.0V +0.010V, Veg =-3.2V +0.010V 


Ta=-30°C| Ta=+25°C |Ta=+85°C 
PARAMETER UNIT TEST CONDITIONS 
[Min | Max | Min | Typ | Max | Min | Max 
tp_H Propagation delay 6.0 | 1.0 | 4.5 | 60 | 1.0 | 6.0 ns Fias. 6.7. 9 
teu. Dy ta Op 6.0 | 1.0 | 45 | 60 | 1.0 | 60 | ns oe Se ty 


1.0 

1.0 
ttLH Transition time 0.5 | 3.3 | 0.5 3.3 | 05 | 3.3 | ns Fics. 6.7.9 
tTHL 10% to 90%, 90% to 10% 0.5 | 33 | 0.5 3.3 | 0.5 | 3.3 | ns poe ef 


AC WAVEFORMS 


D,, INPUTS 
(10K ECL) 


D,, INPUTS 
(10K ECL) 


Q,, OUTPUTS 
(TTL) 


WF 12851S 


NOTE: 


The output waveform in Figure 6 is shown with the actual output voltages of the test circuit of Figure 5 which are attenuated by a factor of 10 as a result of the voltage 
divider formed by the 450Q2 resistor and Rr. 


Figure 6. Propagation Delay and Transition Times 
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Gate 104125 


TEST CIRCUITS AND WAVEFORMS 


. NOTES: 
P2e¥ = oO 1. GND = System Gnd (OV), Voc = +5.0V +0.010V, 


Veg = —-5.2V + 0.010V. 
| it Ar | 4500 “2 . Decoupling 0.1uF and 25uF from GND to Veo, 
u CHANNEL B 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
PULSE wa capacitors should be NPO Ceramic or MLC type). 
GENERATOR = Decoupling capacitors should be placed as close as 
~ physically possible to the DUT and lead length 
should be kept to less than % inch (6mm). 
ae . 7 . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 
. All unused outputs are loaded identically to output 
under test, substituting a 502 termination for the 


CL scope. 
I . Ly and Lz equal length 502 impedance lines. Lz, the 
= distance from the DUT pin to the junction of the 
Vitimax cable from the Pulse Generator and the cable to the 
OR 


SFE NOTES Scope, should not exceed % inch (6mm). 


Vitmin . Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than ¥4 inch (6mm) long 
for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. D; through D4 are High Frequency (low capacitance) 
switching diodes, MMD7000 or equivalent. 


25 uF 


-5.2V + 0.010V 
TC05460S 


Figure 7. AC Test Circuit 10125 


+5.0V + 0.010V NOTES: 
1. GND =O0V, Voc =+5.0 +0.010V, Veg =-5.2V 
+0.010V 


2. Decoupling 0.1uF and 25uF from GND to Veg, 
0.01uF and 25uF from GND to Vr (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT, and lead length 
should be kept to less than ¥4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

OUTPUT UNDER 4. All unused outputs are open. 


INPUT UNDER TEST 


TEST 


—5.2V + 0.010V 


TC05450S 


Figure 8. DC Test Circuit for 10125 
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Gate 10125 


: 
a =— tTHL TLH —_ 
0, 
NEGATIVE — | ihn sd 
0 0 
PULSE 20% 20% 
| _|_______ - 1690 mv 
tw(L) ———————> 
Fe ————— 
| — re 
POSITIVE ial avs 


50% 
PULSE 20% 


| - 1690 mV 
_ | tTLH tTHL 


WF 12393S 


INPUT PULSE REQUIREMENTS 
GND = OV, Vcc = +5.0V +0.010V, Veg = -5.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10130 is a clocked Dual D-Type 
Latch. Each element can be clocked 
separately by holding the common clock 
in the LOW state and using the clock 
enable inputs for the clocking function. 
The outputs are latched when the level 
of the clock is HIGH. All unused inputs 
must be tied to Vi_ or Vee. 
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10130 
Latch 


Dual D-Type Latch 
Product Specification 


ORDERING CODE 


TYPICAL PROPAGATION 


DELAY 


(-lEe) 


COMMERCIAL RANGE 


TYPICAL SUPPLY CURRENT 


Voc1 = Vec2 = GND; Veg = -5.2V 


Ta =-30°C to +85°C 


Plastic DIP 10130N 
Ceramic DIP 10130F 


PIN DESCRIPTION 


Qo, Q1, Qo, Qi 


PIN CONFIGURATION 


Figure 1 


6-147 


CDO8600S 


DESCRIPTION 


i 


LOGIC SYMBOL 


Figure 2 


LS10830S 


853-0659 82177 
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Latch 10130 


TC05540S 


FUNCTION TABLES 
SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 


CP or Ce = HIGH 

Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L =LOW state (the less positive voltage) = 0 
N = Not allowed 


LDO4860S 


Figure 4. Logic Function 


a cerele 


“R and S=LOW 
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Latch 10130 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Voc1 = Voce = GND) -8.0 to 0 
VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg 


lo Output source current -50 
Ts Storage temperature -55 to +150 


+165 C 
+ 150 C 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 


in | Nom [ wax | 


ViH HIGH level input voltage 


Ta = +25°C 
Ta = + 85°C 


HIGH level input threshold voltage 


|| mv 
| Ta=+esrc [-t035] | | mv 
V 


| Tass2erc | | [-1475| mv | 
| Tarver | | |-1440| mv | 
| Ta=-a0rc_|-te90/ || mv | 
| Tas+asrc |-reso] | | mv | 
| Tarvesrc |-te2s| || mv | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 


VILT LOW level input threshold voltage 


ViL LOW level input voltage 


January 30, 1986 6-149 


Signetics ECL Products Product Specification 


Latch 40130 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voc2 = GND, Veg = -5.2V +0.010V, Ta =-30°C to + 85°C, output loading with 5082 
to -2.0V +0.010V unless otherwise specified! 


PARAMETER | min | TYP | MAX | UNIT TEST CONDITIONS? 
GH level Tas -800 ave || -890 | mv For Q, output, apply Viimax to each Dp input, one at a 
Vou he put aaa Ta = + 25°C }-960 | | -810 | mv time, with Vitmin applied to all rh inputs. 
For Q, output, apply Vitmin to all inputs. 
Ta=+a5°C | -890| | -700| mv | 0! 
HIGH level Ta =-30°C -1080 Pf | mv For Qn oe apPy Vint po arts Dn Lh one ata 
7 = time, with Vitmin applied to all other inputs. 
Vout output threshold Ta = + 25°C }-980; =| | mv For Q, output, apply Vi_7 to each D, input, one at a 
voltage ; mt, ; 
Ta = + 85°C }-910} =| [| mv | time, with Vit_min applied to all other inputs. 
LOW level Ta =-30°C ee ae -1655 For Q, output, apply Vit to each Dy input, one at a 
ca 3 time, with Vi_min applied to all other inputs. 
Vo_t output threshold | Ta =+25°C ae — 1630 For Q, output, apply Viz to each D, input, one at a 
voltage " : ! 
g Ta = + 85°C a ae -—1595 time, with Vitmin applied to all other inputs. 
Ta = ~30°C 1890 to 1675 For Q, output, apply Vitmin to all inputs. 
LOW level ~ - =" ‘dial : 
VoL output voltage Ta = +25°C -1850 E | -1650 For Q, output, apply Vinmax to each Dry, input, one 
_ a at a time, with Vi_min applied to all other inputs. 
Ta=+85°C |-1825] = |-1615| mv 
_ - Apply Vinmax to each input under test, one 
Tan tas a oe ant at a time, with Vitmin applied to all other inputs. 
we ° PPIY ViHmax tO Input wi ILmin applied to a 
input Ta = +25°C | tf 265 | A other inputs. 
Ta=+esrc | || 265 
a D a sa - Apply Vin to each D, input under test, one at a time 
n = ° max n ’ ’ 
MH input | inputs Ta = +25°C a 285 with Viimin applied to all other inputs. 
Rn _ " Apply Vimax to S, and CP inputs and R, input under 
inputs Ta= +250 || 285 | nA test, one at a time, with Vi_min applied to all other inputs. 
Ta = +85°C as 285 | pA | 
Ta = -30°C | OL] 455 | uA 
Sn Ta = +25°C Pf] 285 | pA | Apply Vitmax to Rn and CP inputs and S, input under 
inputs A a test, one at a time, with Vi_min applied to all other inputs. 
LOW level Ta = +25°C Pos | | | pA | Apply Vitmin to each input under test, one at a time, 
input current ae = with Vimax applied to all other inputs. 
Ta=+esrc | 03 | | | HA 
-| Vee supply Ta = +25°C 30 35 mA 
Ta=tesc | | | 38 | mA 
AVoy HIGH level 
output voltage 
AVeEE compensation 
LOW level 
output voltage 
compensation 


Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
Vimax  —Maximum HIGH level input voltage (the most positive Vjy). 
Vonmax (— 810mV) YIIIIEN MY YI fIIITs, VIHT - HIGH level input threshold voltage. 

‘OHmin (— 960 mV) _ Lares Gs serrt, ViLT — LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VoLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 

th Votmax — Maximum LOW level output voltage (the most positive Vo,) under the specified input and loading 


ek 
= WY 
— 


Z 
7% 
3 


AN 
~ 


Vour(- 1630 mV) 
Voimax (~ 1650) “Vee Wi 
Voumin (- = WLLL mf 

Vitmin V conditions. . 
(-1850mV) = Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT \HT conditions. 
(-1475mV) (-— 1105 mV) VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


; 


Ves 
(-— 1290 mV) 
OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = +85°C 
PARAMETER UNIT TEST CONDITIONS 
min | ax | atin | Typ | Max | Min | Max 
tp_H Propagation delay 1.0 | 3.6 10 | 25 | 3.5 1.0 3.8 
tpy_ Dp to Qn, Qh 1.0 | 3.6 10 | 23 1 35 10 | 38 
tpH_ Rp to Qn, Qn 10 | 36 1.0 ae | Se 1.0 | 3.9 Figs. 6, 8, 9 


tpLH Propagation delay 
tpy_ CP, a to Qn, Cn 


tp_H Propagation delay 1.0 10 | 27 | 35 | 10 1-38 
tpH_ Sp to Qn, Qn 1.0 1.0 | 2.7 | 35 |] 10 | 3.9 


Figs. 7, 8, 9 


ttLH Transition time 10} 36 | 1.1 2.7 = te = Figs. 6, 8, 9 
ttHL 20% to 80%, 80% to 20% 1.0/3.6 | 1.1 27136 | 1.1 3.8 g 
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ne 


Latch 10430 


AC WAVEFORMS 


50% 


CP CE. , 
’ 50% 50% 
50% 


tPLH 


80% 
50% 50% 


20% 
tPLH tPHL tetH = tPHL 


WF 12930S 


Figure 6. Propagation Delay and Transition Times 


+1110mV 


+310mMV 


+1110mV 


+310mMV 
WF11780S 


Figure 7. Setup and Hold Times 
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Latch 10130 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voci = Voc2 = + 2V +0.010V, Veg = -3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | O01uF 0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 

PULSE a: Decoupling capacitors should be placed as close 
GENERATOR j as physically possible to the DUT and lead length 
L should be kept to less than 74 inch (6mm). 


. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
SCOPE 7 I function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 


. Ly and Lg equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to 
the Scope, should not exceed 4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


| 25uF | 0.01uF 


-3.2V + 0.010V 


TC05530S 


Figure 8. AC Test Circuit for 10130 


—*| =— tTHL [— 
+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


LLY estes 


tw(H) ———————> 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
tTLH tTHL ae 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10131 is a Dual Master-Slave Flip- 
Flop. Each flip-flop can be clocked sepa- 
rately by holding the common Clock in 
the LOW state and using the Clock 
Enable inputs for the clocking function. 
The output states of the flip-flops regis- 
ter the data present at the D, inputs on 
the rising edge of Clock. All unused 
inputs must be tied LOW to Vi, or Vee. 
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10131 
Flip-Flop 


Dual D-Type Master-Slave Flip-Flop 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 
Vec1 = Vec2 = GND; Vege = -5.2V 


Plastic DIP 10131N 
Ceramic DIP 10131F 


PIN DESCRIPTION 


| 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08610S 


LD04870S 


Figure 1 Figure 2 
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Flip-Flop 10134 


ae Pe HE 


Sree Si aa 


TO 
OTHER 
FLIP-FLOP 


TCO05630S 


FUNCTION TABLES 
SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 


LD04880S 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) =0 
N = not allowed. 


Figure 4. Logic Function (One Flip-flop) 


*Conditions for CP and CE may be interchanged. In 
this table CE is static, while for CP and H represent a 
transition from LOW to HIGH between t, and tp, + 4. 
**R and S =LOW. 


January 30, 1986 6-155 


Signetics ECL Products Product Specification 


Flip-Flop 40134 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg nz 


V 
V 
lo Output source current -50 mA 


¥ Storage temperature -55 to +150 


S 
. Ceramic package +165 
J Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


Vee Supply voltage (negative) -5.2 


Ta =-30°C 


HIGH level input voltage Ta = + 25°C 
Ta = + 85°C 
Ta = -30°C 
HIGH level input threshold voltage Ta =+25°C | -1105 
Ta = +85°C 
Ta = -30° 
LOW level input threshold voltage Ta = +25° 


Ta = +85° 
Ta =-30°C 


LOW level input voltage Ta = + 25°C 
Ta = + 85°C 


Operating ambient temperature 


NOTE: 


When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Flip-Flop 10134 


DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Vee = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified! 


——ranameren [ww [ve [wax [uw [Tes Gonommons®™ 
| Ta=-30°C |-1060] | -890 | mv __ 
Ty = +85°C ~700 | mV 

T, =-30°C 
Ta = +25°C 
Ty = +85°C 
LOW level Ta = 90 Lo ~1655/] mV 
aa 


For Q outputs, apply Vitmax to Sp inputs with Vitmin 
applied to all other inputs. For Q outputs, apply Viymax 
to Rp, inputs with Vi_min applied to all other inputs. 


HIGH level 
output voltage 


VOH 


= 
< 


HIGH level 
output threshold 
voltage 


For Q outputs, apply Viyt to Sq inputs with Vitmin 
applied to all other inputs. For Q outputs, apply Viy7 
to Rp, inputs, with Vii_min applied to all other inputs. 


° 
3 
< 


< 


For Q outputs, apply Viy7 to Ry, inputs, with Vitmin 
applied to all other inputs. For Q outputs, apply Viy7 
to Sp, inputs with Viimin applied to all other inputs. 


output threshold Ta = +25°C -1630|} mV 


voltage Ta=+95°c | | | -1595] mv 
ee ee | Ta=+25°C |-1850| |-1650| mv_ | 
Ta=+e5°C |-1825| |-1615| mV 
| Tannsore | || 425 | A 
| Ta=s26rc | | | 265 | A 


~[taa-a0re | | | 350 | aa 
Dtaevaro [|_| 220 | wa 
Ttasrero [|| 220 | wa 


For Q outputs, apply ViHmax to Rp, inputs with Vitmin 
applied to all other inputs. For Q outputs, apply Vinmax 
to S, inputs with Viimin applied to all other inputs. 


Apply Vitmax to CP input with Viimin applied to 
all other inputs. 


Apply Viumax to each input under test, one at a time, 


HIGH | Ti=-30°C | | | 390 | pA | with Vitmin applied to all other inputs. 
im tev Tanase | | | 205 | a 


For R, inputs, apply Vit#max to Dp, inputs and to R, 
input under test with Viimin applied to all other inputs. 


fr se5 [aa 
Ptye-aoe [ost || aA 
Ptae-s0% | fi) | ma 
thevero || 
there | | 


For Sp inputs, apply Viymax to Dy, inputs and S, input 
under test with Viimin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


-lcee Vee supply 
current 


AVoy HIGH level 
output voltage 
AVEE compensation 


0.016 


AVo, LOW level 
output voltage 
AVEE compensation 


AVpp_ Reference bias 
voltage 


g lw 
0.148 V/V 
AVEE compensation 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Flip-Flop 10134 


NOTES: 
’ s1omv) ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 810m Vint - HIGH level input threshold voltage. 
Vonmin (— 960mV) Cwrcrcnin Uf gucad Vict — LOW level input threshold voltage. 

Vonrt (— 980mV) Vitmin —Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 

Vout (— 1630 mV) VoHT -—HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650 MV) ” Vagefeta 7777 77 ae Yn VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) pa CL: VoLmax - idk LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin  — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (-1105mV) VasB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290mV) 


INS x 
~ « NY 
== 


i} 


‘S 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta=-30°C| Ta=+25°C | T,a=+85°C 


PARAMETER TEST CONDITIONS 


fuax Maximum clock frequency 


tp_H Propagation delay a 
tpH. Dn to Qn, Qn sf 
: 


tpLH Propagation | delay 18 | 28 | 4.3 18 | 48 
tpy_ Rn to Qny, Qn 1.8 2.8 4.3 1.8 4.8 
tpLH Propagation delay 1.7 | 4.4 1.8 4.8 
tpH_ Sp to te om 1.7 ie 1.8 4.8 
Setup ime Dy to GP rest [est fm 
iy_Hold time Oy to OP ae 3 


trLH Transition time 1.0] 46] 141) 25 | 45 | 1.4 | 49 er 
tTHL 20% to 80%, 80% to 20% 10} 46 |} 1.1} 25 | 45 | 14 | 49 ee 


Figs. 6, 9, 10 


Figs. 7, 9, 10 
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AC WAVEFORMS 


WF12981S 


Figure 6. Propagation Delay and Transition Times 


+1110mV 


+310mV 


+1110mV 


+310mV 


+310mV 
WF11790S 


Figure 7. Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
= 1. Vee = Voge = +2V 40.040V, Ver ==3.9V 
+0.010V. 
a FF] 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25 uF OAuF 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
PULSE = = Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
ae. should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 


SCOPE HIGH or LOW state consistent with the LOGIC 
rate A CE CHANNEL B function required. 
. All unused outputs are loaded with 502 to GND. 


. Ly and Lp are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 

nd pins under test must be less than 1/4 inch (6mm) 
Ikmin long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25uF | 0.01uF 


-3.2V + 0.010V 


TC05610S 


Figure 8. AC Test Circuit (Clock Frequency) 
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NOTES: 

1. Voo1 = Voc2 = +2V +0.010V, Veg =-3.2V 

+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

| 25uF | OAuF 0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 

oh = capacitors should be NPO Ceramic or MLC type). 

co - = Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

a a |, should be kept to less than 1/4 inch (6mm). 
= 3. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL B function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lz are equal length 5022 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. CL = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


+2.0V + 0.010V 


| 25uF | 0.01uF 


-3.2V + 0.010V 
TCO5600S 


Figure 9. AC Test Circuit 


a —<— [THLE = 
+1110 mV 


NEGATIVE 
PULSE —————._ +310 mV 


POSITIVE -|-—————_ +1110 mV 
PULSE 


+310 mV 
tTLH (THL 


WF11800S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 10. Input Pulse Definition 
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DESCRIPTION 


The 10132 is a Dual 2-Input Multiplexer 
with Clocked D-type Latches and a 
Common Reset. Latch can be clocked 
by the common Clock (CP) when the 
Clock Enable input (CE) is LOW or by 
the Clock Enable input when the com- 
mon Clock is held in the LOW state. The 
outputs are latched by the positive tran- 
sition of the Clock. Any change at the 
data input will be registered at the output 
only if the Clock is LOW. 


Data inputs are selected by a common 
data Select (S). All unused inputs must 
be tied LOW to Vi or Veg. 


January 30, 1986 


10132 
Multiplexer/Latch 


Dual 2-Input Multiplexer With Clocked D-Type Latches and 
Common Reset 


Product Specification 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


ee DELAY (elec) 


owe [oo Sid 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10132N 
Ceramic DIP 10132F 


PIN DESCRIPTION 


oe 


aterm SSS 
a 
Geek Enaie rps 
a 
a 
a 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


sMfelel 
re 


JUL 


CD08250S 


LD04361S 


Figure 1 


Figure 2 
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O 16 
wo le 
pt ta, 


TO 
OTHER 
MULTIPLEXER 


TO 
OTHER 
MULTIPLEXER 


TO 
OTHER 
MULTIPLEXER 


TC04810S 


Do 
Qn 
Qn 
Qn 


2) 
= 
+ 
oh 


LD04370S 


Figure 4. Logic Diagram 


ae) SE 2a rr a Sr 
9D 


— 
: 


*Conditions for C and CE may be interchanged 
as indicated in the truth table. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


ViN Input voltage (Vij should never be more negative than Veg) 
Ts Storage temperature -55 to +150 Pe 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Piss | 
Passer [espn 
Cixseaeo ores) [Pm 
Ta resto |=1005f |_| mv 
Passos | | _|-1500) mv 
Trasves [| [vrs mv 
aero | | [-ta0| mv 
PTa=-a0re [vol || mv 
Tas re50 |-vesof |_| mv 
ta res [aas] ff mv 
ee 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voco = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 50Q 


to -2.0V +0.010V unless otherwise specified'? 


PARAMETER jn | rye | Max UNIT TEST CONDITIONS? 


| Ta=-30°C [-1060] | -890 | mV 
Pia= 425° | -260 [| -et0 | mv 
TTa= 05% | -e00 | [700 | mv _| 
ae ee For Q outputs, apply Vint to Do input with Vitmin 


For Q outputs, apply Vimax to Do input with Vitmin 
applied to all other inputs. 
For Q outputs, apply Vitmin to all inputs. 


HIGH level 
output voltage 


VOH 


| . 
—_ dre! oe Ta = +25°C applied to all other inputs. 
voltade For Q outputs, apply Vi_t to Do input with Vitmin 
‘ Ta = + 85°C applied to all other inputs. 


Ta = -30°C For Q outputs, apply Vit to Do input with Vitmin 
Beta evel applied to all other inputs 
output threshold Ta = +25°C i za ha 
voltage or Q outputs, apply Vint to Do input with Vitmin 
Ta = + 85°C am applied to all other inputs. 


For Q outputs, apply Vitmin to all inputs. 
For Q outputs, apply Viymax to Do input 


with Vitmin applied to all other inputs. 


LOW level 
output voltage 


VoL 


Apply Vinmax to Do input with Vii_min applied to all 


other inputs. 
Apply Vinmax to Dy input and S input with Vitmin 
applied to all other inputs. 


m Apply Vinmax to CP and R inputs with Vitmin applied to 
out Lele [| [2% all other inputs. 
Ta= +85°C eee 
CP 
input 


HIGH 
level 
input 
current 


NH 


Apply Vitmax to CP input with Vitmin applied to all 
other inputs. 


or a 
Tta=-sre [os || | ak | | 
Ta= #2670 | 05 | | | ad] AppR Munn to coc input unde ts, one at Sinn 
Ptas-s0re || | | ma 
Ttastase [| | 55 | ma 
tastes | | | o> | ma 


0.148 V/V 
AVeEE compensation 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Apply Vinmax to S or CE, input under test, one at 
a time, with Vitmin applied to all other inputs. 


LOW level 
input current 


-lce Vee supply 
current 


AVou HIGH level 
output voltage 
AVeE compensation 


AVoL LOW level 
output voltage 
AVeE compensation 


AVep Reference bias 
—— voltage 
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NOTES: 
‘ (-s1omv) Vitmax  — Maximum HIGH level input voltage (the most positive Vj). 
OHmax (— 810m Vint - HIGH level input threshold voltage. 
Votimin (~ 960 mV) ee nin Y @. gence ViLT — LOW level input threshold voltage. 

Vonrt (— 980mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Voir (— 1630 mV) VOHT ~HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (— 1650mV) ty watts: WUHht0saia VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wbéddui: Votmax — a level output voltage (the most positive Vo.) under the specified input and loading 

V itions. 
(— 1880 mV) m Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-— 1475 mV) (-1105mV) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


SE 
se <a 
SSS 


a% 
43 
bi 
7 


Ar. 


Ves 
(-— 1290 mV) 
DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce =+2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER Tmax | TEST CONDITIONS 
‘tn [ex | win [yp [mx | tn [ 
tp_H Propagation delay 1.0 | 3.6 1.0 3.0 | 3.3 1.0 | 3.7 
tpy_ Dp to Qn, Qn, 10 | 36 | 10 | 30 |] 33 | 1.0 | 3.7 
tpLH Propagation delay 1.0 | 4.0 | 1.0 3.8 1.0 | 4.2 
tpy_ R to Qn, Qn 1.0 | 40 | 1.0 3.8 | 10 | 4.2 
teLH Propagation delay 10 | 60 } 1.9 a7 1.0 | 63 
tpy_ CP to Qn, Qn 1.0 | 6.0 | 1.0 5.7 | 1.0 | 6.3 


coree™ (8/3187 [S[/B[E] wen 
tp, S to Qn, On 1.0 | 48 |] 1.0 46 | 1.0 | 5.0 fel 
Soup me Onc fas] [as] | [es] | m= 
Py Hoa ine Dn? iss | ts] | 

a a aa ae a 

in Hod te Sto cr «dt so | fo] 


trLH Transition time 15) 3.f 15 _ 5 a 5 - 8 
trHL 20% to 80%, 80% to 20% 15 | 37 | 15 35 | 15 | 38 
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AC WAVEFORMS 


+1110 mV 


R INPUT 
+310 mV 


+1110 mV 
Do INPUT 


+310 mV 


+1110 mV 
Dy INPUT 


+310 mV 


+1110 mV 
So INPUT 
+310 mV 


+1110 mV 
CP INPUT 


+310 mV 


Q,, OUTPUT 


tPLH tPHL 
(Dy—>Q,) (0,> Q,) (So—>Q,) 
WF12110S 


NOTES: 

1. Any change on the data input will be registered at the output only if the clock is LOW. 
2. Outputs are latched on the positive transition of the clock. 

3. The reset inputs is enabled when the clock is HIGH. 


Figure 6. Propagation Delay and Transition Times 


+1110 mV 
D,,, S$ INPUTS 
+310 mV 


+1110 mV 
CP INPUT 
+310 mV 


WF 12120S 


NOTES: 

1. Any change on the data input will be registered at the output only if the clock is LOW. 
2. Outputs are latched on the positive transition of the clock. 

3. The reset inputs is enabled when the clock is HIGH. 


Figure 7. Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voc2 = +2V +0.010V, Vee =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | OAuF 0.01uF and 25uF from GND to Veg (0.01 and 0.1uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 


PULSE Decoupling capacitors should be placed as close 
GENERATOR as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 


. All unused inputs should be connected to either 


SCOPE HIGH or LOW state consistent with the LOGIC 
SCOPE = CHANNEL B function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 

Ry Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25uF | 0.01LF | 


-3.2V + 0.010V 
TC04820S 


Figure 8. Test Circuit 


NEGATIVE 
PULSE -| ————————- +310 mv 
tw(L) ——————> 
H) ———__—___—_-» 
a - +1110 mv 
POSITIVE 
PULSE 


+310 mv 


WF11670S 


INPUT PULSE REQUIREMENTS 
Voci = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10133 is a Quad Latch with D-Type 
Inputs and Enable Outputs. Data (D,) 
inputs are registered at output while the 
clock is HIGH. Data inputs are latched 
by the negative transition of the clock. 
All unused inputs must be tied LOW to 
Vit or Vee. 
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10133 
Latch 


Quad Latch With D-Type Inputs and Enable Outputs 
Product Specification 


TYPICAL SUPPLY CURRENT 
(—lEe) 


cos | me soma 


ORDERING CODE 


TYPICAL PROPAGATION 
bie DELAY 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10133N 
Ceramic DIP 10133F 


PIN DESCRIPTION 


PACKAGES 


Clock Input 
CEp, CE; Clock Enable Inputs 


Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08260S 


LD04381S 


Figure 2 


Figure 1 


6-169 853-0662 82177 
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el . 
Rg Qi7 


| ow, ie | ; 
TO OTHER 
LATCHES 
— TO OTHER 
LATCHES 


TO OTHER 
TO OTHER LATCHES 


LATCHES 
ae TO OTHER 


Qs LATCHES 
Da 
Ds 
Rg R47 R22 


TCO5620S 


O 16 
om! 


Figure 3. Circuit Diagram (One Latch) 


LD04390S 


Figure 4. Logic Diagram 


rezzrzrx|a 
rErreexx|o 
O| 


EH rer ire 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less postive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


a 
lo 
Ts 


Output source current -50 
Storage temperature -55 to +150 


Ceramic package +165 
Plastic package +150 


10K ECL 


PARAMETER min | Nom | Max | UNIT 
Voc1,; Voce Circuit ground } o | o | o | v | 
VEE Supply voltage (negative) | f -p2] | 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


Vin HIGH level input voltage Ta = +25° 
Ta = +85° 
Ta = -30°C 
Ta = + 25°C 
Ta = +85°C 
Ta =-30° 
Ta = +25° 
Ta = +85° 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C 


~1205 
~1105 
-1035 


VIHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


- 1890 
- 1850 
-1825 


— 
> 
| 
| 
Ww 
a 
0O10/© aio; 2 


LOW level input voltage 


I 
w 
jo) 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified'? 


parameter [ww | wr [wax [unt | test-conpmrions® 
| Ta=-30°C_|-1060/ | -890 | mv 
Hert erage [Taz teerc | -960 | | -8t0 | mv 

tas re5r6 [-e00 | [700 [ mv 
| Ta=-30°C |-1080/ | | mv 


Apply Vimax to each Dy, input, one at a time, with 
Vitmin applied to OE, inputs and Vitmax applied 
to CP and CE, inputs. 


HIGH level Apply Vint to each Dy input, one at a time, with 
Vout output threshold Ta = +25°C }-980| | fom Vitmin applied to OE, inputs and Vinmax 
voltage applied to CP and CE, inputs. 


Ptaa reso [-oio[ | | =v 
Pta=-ooe || (-ses8| mv 


LOW level Apply Vi_t to each Dy input, one at a time, with 
Vo_t output threshold | Ta=+25°C | =| —_—| - 1630 Vinmax applied to CP and CE, inputs and Vitmin 
voltage applied to OE, inputs. 


| Tastesrc | | |-1595] mv 
| Ta=-30° [-1890/ | -1675| mv 
LOW level [tanaasre [-re50[ [-1650[ mv 
pa wenee? | Fin= este [1025 | |=r016| “mv 
Se Pseae [tf a 
n 

inputs 


Apply Vitmin to each Dy, input, one at a time, with 
ViHmax applied to CP and CE, inputs, and Viimin 
applied to OE, inputs. 


Apply Vinmax to the CP input and to each D, input 
under test, one at a time, with Vi_min applied 
to all other inputs. 


Ta=#asrc | | | 245 | HA | 
&.sset tet 
CE, 
inputs 


Apply Vinmax to each CE, input under test, one at 


Ptastase [| | ees | oa 


HIGH a time, with Vitmin applied to all other inputs. 
In input 
current 


Apply Vinmax to CP input with Vi_min applied to all 
other inputs. 


Diaz eae [ [50 [wk 
Pin=vee [| sa 

fs, Pesse te 

OE, 

inputs 


fe, Pes fet 
CP 
input 


Apply Vitmax to the CP input and to all D, inputs 
and to each OE, input under test, one at a time, 
with Vitmin applied to all other inputs. 


Ttastase [|_| 50 | oa 
Ttastese [|_| 350 | va 
Tta=-ore fos] | | a 
tow iow tyseasee fos [Poa 
a 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


-lce Vee supply 


Apply Vitmin to CP input. 
current 


AVoy HIGH level 
output voltage 
AVeE compensation 


AVo. LOW level 
output voltage 
AVeE compensation 


AVpg Reference bias 


voltage 
AVeE compensation 
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NOTES: 
9 (—s10my) ViHmax  —Maximum HIGH level input voltage (the most positive Vj). 

OHmax (— 510m Vint — HIGH level input threshold voltage. 
Volmin (— 960mV) EEN po ViLT — LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin -— Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VouHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
1T IHT conditions. 
(-1475mV) (-1105mV) VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-— 1290 mV) 


¢ 


Zi 
G4 
Z 
3 


Vour (— 1630 mV) 
Voumax (— 1650 mV) 


S aa 
XY 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS mn = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


= Ta =-30°C. Ta=+25°C |Ta=+85°C 


UNIT TEST CONDITIONS 
(oe We | ig sk mala 
1a 26 1.0 4.0 5.4 1.1 5.0 
tpH_ Dp, to Q, 10/56/10] 40 | 54 | 1.4 | 59 
tp_H Propagation delay 1.0 | 5.4 40 | 5.4 1.2 | 6.0 
tpy. CP CE, to Q, 1.0 | 5.4 4.0 | 54 |] 1.2 | 6.0 
tpLH Propagation delay 1.0 | 3.2 ao | 3.1 1.0 | 3.4 Figs. 6, 7, 8 
tpHL lace 1.0 3.2 2.0 3.1 1.0 3.4 
res [es 


ror [as| | 
Cin tne gw cP Ls | vs for [vs 


1S] | 15 
trLH Transition time 1.0) 36) 1.1 20 | 3.5 tit 3.8 
trHL 20% to 80%, 80% to 20% iO} S26 } 1.1 20° | 83 } 4.3 3.8 


PARAMETER 


tpLH Propagation delay 
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AC WAVEFORMS 


CP CE, 
(OTHER INPUT LOW) 


tPHL 
(CP—Q) 


WF11681S 


Figure 6. Propagation Delay, Setup Time, Hold Time, and Transition Time 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25mF from GND to Veg (0.01 and 
25 uF O1uF 


+2.0V + 0.010V 


0.1uF capacitors should be NPO Ceramic or MLC 


e). Decoupling capacitors should be placed as 
PULSE typ pling cap 


close as physically possible to the DUT and lead 
GENERATOR 


annem ca length should be kept to less than Y4 inch (6mm). 
1 re i, . All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

SCOPE CHANNEL B function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 

. Ly and Lye are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥ inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1% inch 
(6mm) long for proper test. 

. C_ = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


8 
| 25uF | OAuF 


-3.2V + 0.010V 


TCO5590S 


Figure 7. Test Circuit 
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—# <— tTHL ttLH t= 
+1110 mV 
80% 80% 


50% 


20% 20% 
| he 4990 TV 
7 —— ae 
| 
| w{D) ~|—_———————- +1710 mV 
80% 80% 


50% 50% 
20% 20% 


| +310 mV 
al tTLH tTHL —_— 


NEGATIVE 
PULSE 50% 


POSITIVE 
PULSE 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width ttLH trHL 
10K ECL | 800mVp-p 500ns 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 


January 30, 1986 6-175 


signetics 


ECL Products 


DESCRIPTION 

The 10134 is a Dual 2-Input Multiplexer 
with Clocked D-Type Latches. Latches 
can be clocked by the common Clock 
(CP) when the Clock Enable input (CE) is 
LOW or by the Clock Enable input when 
the common Clock is held in the LOW 
state. The outputs are latched by the 
positive transition of the clock. Any 
change in the data will be registered at 
the output only if the clock is LOW. 


Data inputs are selected by two Data 
Select inputs (So, S;). All unused inputs 
must be tied LOW to Vj, or Vee. 
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Dual 2-Input Multiplexer With Clocked D-Type Latches 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


er DELAY (-lee) 


A 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -5.2V 


Plastic DIP 10134N 
Ceramic DIP 10134F 


PIN DESCRIPTION 


ee 
CP 


D3 
S} 


COMMERCIAL RANGE 


i 
(ce dSCSC ek Ente pss 
ee 
Os Os Ga Gy | Outs 


PIN CONFIGURATION LOGIC SYMBOL 


CD08271S 


LD04401S 


Figure 1 Figure 2 
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O 16 
a 
a TO 
OTHER 
MULTIPLEXER 
_ ne TO 
OTHER 


in MULTIPLEXER 
TO 
OTHER 4 
MULTIPLEXER 
5 
R R R7 Ri7 
O 8 


TC04970S 


O O 
w _ 


e 
LS) 


2 
7 


~ 
@ 


o > 
O O 
7 
P- 

es) 

_ 

a 

P»] 

—_ 

© 


10 


o 


Oo 


bs) 
8 


Figure 3. Circuit Diagram (One Multiplexer) 


FUNCTION TABLE 


(2) 
=] 
+ 
—_ 


LD04411S 


Figure 4. Logic Function 


CE, 
L 
H 
L 
H 
L 
H 
L 
H 


Tk rer z= Lr re 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 10K ECL UNIT 


[Vee Sippy wotageSSSCS~—“—~—S~“—s*~S~“—*~*~*~*~*~*~dSSC“~“ Sd 


Ts Storage temperature -~55 to +150 
DC OPERATING CONDITIONS 


canal in| Nom | Max 


[Woon Vor Groutgone—SSC—~—“~*~—*~*—‘“‘—‘—“—*~*~*—‘—‘“—‘~*~*~*~*~*—*s~‘—“s~s~sS~s‘s Po 
[vec «Sty wotage esa) ——SSSC~C=<“~*‘“*S*S*S*~*~‘“‘“~*~*sYSCSC*iBzCSC*C‘dé SY 
Ptaeave [| ‘| -a0 | av 
HIGH level input voltage | Ta=+25ec | | | -810 | mv | 
Pta=eesre | | _‘|-700| av 
Pta=-a0r [-1205) |_| av 
HIGH level input threshold voltage -1105 mV 
LOW level input threshold voltage 
LOW level input voltage ~1850 


Ty Maximum junction temperature 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -5.2V + 0.010V, Ta = -30°C to +85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified'? 


HIGH level 
output voltage 


HIGH level output 
threshold voltage 


= 
Paseo [| —(-1685| mv _ 
tas +25 | 
PTAs 485° | 
Pta==90°C |=1880[—_|[-1675| mv _ 
Pta= esc [1925] [-1615[ mv _ 
Ptas-o0r || | 460 | HA 
Ptassasc [| ‘| 200 | A 
Pta=seerc [| ‘| 200 | oA | 
eu. Feet tte 
1 

input 


LOW level output 
threshold voltage 


LOW level 
output voltage 


PTas tac | | | 200 | wa 
PTa=+95%c [| | 200 | oA 
PTas-o0% [| | 460 | HA 
Pe. [tan e2eo | | —~| 200 | aA 
Pta= reso | | | 200 | uA 
SERS 
3 
input 


HIGH 
level 
input 
current 


Pta=s250 | | ‘| 200 | nA 

PTa= ree | | | 200 | oA 
—_[taz-gore | | —*i| aa | ua 
Eno] _Ta= e250 | | | 265 | 4A 

tas +95] | —«d| «88 | A 
fe, Fisee tte 
input 


HIGH 
level 
input 
current 


Taare [| | 200 | ua 
a= resre | | | 200 | wa 
Tia=-aro [os | [| aa 
taatesrc [os] | | uA 
ia=rosre [03] | | A 
iaa-are [| iP | ma 
taatero [| a | 55 | ma 
aaresre [|| 60 | ma 


LOW level 
input current 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage 
compensation 


NOTES: 


applied to So, CEg and CP inputs. 
For Qo outputs, apply Vi_min to all inputs. 


For Qo outputs, apply Viy7 to Do input with Vitmin 
applied to So, CE and CP inputs. 

For Qo outputs, apply Vi.t to Do input with Vitmin ap- 
plied to So, CEg, and CP inputs. 


For Qo outputs, apply Vi.z to Do input with Vitmin 
applied to So, CE and CP inputs. 

For Qo outputs, apply Vit to Do input with Vitmin ap- 
plied to So, CEo, and CP inputs. 


For Qo outputs, apply Vitmin to all inputs. 
For Qo outputs, apply Viqmax to Do input with Vitmin 
applied to So, CEg, and CP inputs. 


Apply Vitmax to Do input with Vitmin applied to So 
and all other inputs (measure Do input only). 


Apply Vinmax to Dy and So inputs with Vitmin applied 
to all other inputs (measure D, input only). 


Apply Vitmax to Dea input with Vi_min applied 
to all other inputs (measure Do input only). 


Apply Vinmax to D3 and S; inputs with Vit_min applied 
to all other inputs (measure Dg input only). 


Apply Vimax to each input under test, one at a time, 
with Viimin applied to all other inputs. 


Apply Vitmax to CP input with Viimin applied to all 
other inputs. 


Apply Vitmin to each input under test, one at a time, 
with Viumax applied to all other inputs. 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810mV) a ViHT -— HIGH level input threshold voltage. 
Vormin (— 960 mV) _Yzzae Leste o£ sored, VitT - LOW level input threshold voltage. 

Vonr (— 980 mv) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 

Voir (— 1630 mV) VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax(— 1650mV) Ye VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (- 1850mV) _{Z Votmax — par ell level output voltage (the most positive Vo.) under the specified input and loading 

Votmin — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 
Vin | Vin conditions. 
(-—1475mV) (-1105mV) Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


<I 
~AN 
SS 


NY 


Z 
Kh 
i. 


< 
= 


Ves 
(-—1290mV) 
DFO5480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = +25°C Ta = +85°C 
PARAMETER UNIT 
in | Max | win | Typ | Max | win | Max 
tp_H Propagation delay 10 /}35 | 10] 30 | 3.3 10 | 3.6 
tpy_ Dy to Q, 1.0 3.5 1.0 3.0 3.3 1.0 3.6 
tpLH Propagation delay 1.0 | 6.0 1.0 SF 1.0 | 63 
tpy_. CP to Q, 1.0 |) 60 | 1.0 5.7 | 1.0] 63 
tp_H Propagation delay 1.0] 48 | 1.0 46 |} 1.0 | 5.0 
tpy_ Sp to Qry 1.0 4.8 1.0 — ae a 
Setup time D, to CP } 25] | 26 | 20 
Hold time Op te OF at tte ie 


Ce Ssup ine 6 Yas ss | [os] — 
Ty Hoa ine S067 fo] ro] | [so] | mw 


trLH Transition time 15 | 37 1.9 15 | 3.8 
trHL 20% to 80%, 80% to 20% 15 | 37 | 15 15 | 3.8 


TEST CONDITIONS 


Figs. 6, 7, 8 
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AC WAVEFORMS 


+1110 mV 
Do INPUT 


+310 mV 


+1110 mV 
D, INPUT 
+310 mV 


+1110 mV 


Sn INPUT 
+310 mV 


+1110 mV 


CP INPUT 
+310 mV 


Qn OUTPUT 


Qn OUTPUT 


tPHL tPHL 
(SQ) (CP+Q) 
WF12161S 
NOTES: 


1. Any change on the data input will be registered at the output only if the clock is LOW. 
2. Outputs are latched on the positive transition of the clock. 


Figure 6. Propagation Delays and Transition Times 


+1110 mV 
D,, S, INPUTS 
+310 mV 


+1110 mV 
CP INPUT 
+310 mV 


WF12171S 


Figure 7. Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
| 25uF 0.1LF | 0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 

GENERATOR as physically possible to the DUT and lead length 
should be kept to less than Y4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 


Decoupling capacitors should be placed as close 


ey CHANNEL B function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Y4 inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 1 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25uF aati | 


—3.2V + 0.010V 


TC04961S 


Figure 8. Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


| +310 mV 
tTLH tTHL — 


WF12390S 


INPUT PULSE REQUIREMENTS 
Veo1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10135 is a Dual Master-Slave DC 
coupled J-K Flip-Flop. It contains a com- 
mon clock and separate J-K inputs 
which do not affect the output when the 
Clock is static. The outputs of the 10135 
register a change on the J or K inputs 
with a positive transition of the Clock. 
Asynchronous Set (S) and Reset (R) 
inputs are provided which override the 
Clock. Unused inputs must be tied LOW 
to Vii or Veg. 
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10135 
Flip-Flop 


Dual J-K Master-Slave Flip-Flop 
Product Specification 


= TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lec) 


A A 


ORDERING CODE 


COMMERCIAL RANGE 
Veci = Vec2 = GND; Veg =-5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10135N 
Ceramic DIP 10135F 


PIN DESCRIPTION 


ee ee 
er 
eo 
ee 


PIN CONFIGURATION LOGIC SYMBOL 


CD08280S 


LD04420S 


Figure 1 Figure 2 
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MASTER 


Qs Qo : Qig in 23 
=n ae 


ose reese 


“Not allowed. Positive Logic: 
R and S must be low. H = HIGH state (the more positive voltage) = 1 
— L = LOW state (the less positive voltage) = 0 
Figure 4. Logic Function X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 
VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg 
lo Output current -50 m 


Ts Storage temperature -55 to +150 . 


°C | 


C 
Ceramic package C 
Ty Maximum junction temperature 


° 
js]6 


Plastic package 


DC OPERATING CONDITIONS 


10K ECL 
—_— min | wom | wax | 


Voc1, Voce Circuit ground Fo | o | 
VEE Supply voltage (negative) }-52| | 


HIGH level input voltage 


ais 
<|< 


HIGH level input threshold voltage 


= 
< 


LOW level input threshold voltage 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified!’ 


TEST CONDITIONS? 


For Q outputs, apply Viymax to S input with Vitmin 
HIGH level applied to R input and all other inputs. 
output voltage For Q outputs, apply Vinmax to R input with Vitmin 
applied to S input and all other inputs. 


For Q outputs, apply Viy7 to S input with Vitmin 
HIGH level output applied to R input and all other inputs. 
threshold voltage For Q outputs, apply Vint to R input with Vi min 
applied to S input and all other inputs. 


For Q outputs, apply Vint to R input with Vi_min 
LOW level output applied to S input and all other inputs. 
threshold voltage For Q outputs, apply Vint to S input with Vitmin 
applied to R input and all other inputs. 


For Q outputs, apply Vimax to R input with Vitmin 
LOW level 1850 | applied to S input and all other inputs. 
output voltage For Q outputs, apply Vinmax to S input with Vit min 


Ta =+85°C | -1825 fo -1615 co applied to R input and all other inputs. 
Ta =-30°C | || 620 |g 
S, R Ta = 425°C maces Apply Vinmax to each input under test, one at a time, 
HIGH inputs a with Vitmin applied to all other inputs. 
level Taree | | | 990 | uA 


wre |g? [Mazeane [TT a [on | ep apa ea 
hol seep t te 24 Abaghala ply piney orale 
Pixs | || | ma 


HIGH level 
output voltage 0.016 V/V 
compensation 
LOW level 
—— output voltage Ta = +25°C 0.250 
Reference bias 
voltage 0.148 
compensation 
NOTES: 


compensation 
1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 

Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vonmax (— 810mV) GOILTTLIYY SFLIEG Vint - HIGH level input threshold voltage. 
Voxmin (— 960mV) mabe hy A woe Vitt — LOW level input threshold voltage. 

Vonrt (— 980 mV) Y Vitmin - Minimum LOW level input voltage (the most negative Vj). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VouHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Votr (— 1630 mV) - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mvV) ty atabsee H/o -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wa Vs yuh - ic gaa level output voltage (the most positive Vo,) under the specified input and loading 

itions. 
- Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. 
(-1475mV) (-— 1105 mV) — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-1290mV) 


a> SS 


SSS 


SS 


G 
Vi 
4 


TAN 
SS 


» 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = + 85°C 
PARAMETER ee UNIT TEST CONDITIONS 
Typ rcs 


| fax Maximum clock frequency | Maximum clock frequency | 125 | 125 | | 140 115 | MHZ f 
tpLH Propagation delay 1.8 = 0} 1.8 ae 0 = = 1.8 = 6 

teHL Dn; dis Kn to Qn, Qn 1 8 5.0 1 8 3.0 4.5 1 8 4.6 

tpLH Propagation delay 1.8 

tpHL Sn to Qn, Qn 


an he = 


1.8 
tpLH Propagation delay Paparatareraie Figs. 6, 7, 8 
tpy_ Rp, to Qn, Qn 1 8 5.6 
Pts Seup time Ineo fee] fasfio| [as] | ne | 
Pe Hold ime dy Rte 1s] [tsi to] [rs] | re 


ttLH Transition time 4 4.8 1.1 2.0 | 4.5 Tel 4.7 
trH_. 20% to 80%, 80% to 20% 11 48 | 1.1 20 | 46 | 11 4.7 
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AC WAVEFORMS 
+310 mV 


+1110 mV 


CP INPUT 


+310 mV 


+1110 mV 
R,, INPUTS 


+310 mV 


Q,, OUTPUTS 


Q OUTPUTS 


WF12911S 


Figure 6. Propagation Delays, Setup Times, Hold Times, and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF O.1AuF 0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 

PULSE i Decoupling capacitors should be placed as close as 

GENERATOR } physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

J a i . All unused inputs should be connected to either 


Vec1 Vcc2 HIGH or LOW state consistent with the LOGIC 
SCOPE ts function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 


. Ly and Lp are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <93pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


25uF | OAuF 


-3.2V + 0.010V 


TCO5500S 


Figure 7. Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 


ttLH tTHL —_ 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Veo = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10136 is a high-speed Hexadecimal 
Synchronous Counter that can count up, 
count down, preset, or stop count at 
frequencies exceeding 100MHz. The op- 
eration mode of the counter is pro- 
grammed by three control lines (So, S, 
and CP) as can be seen in the function 
select table. In the preset mode (loading 
step), a clock pulse is needed for the 
information present on the data inputs 
(Dp, Dy, Do, and D3) to be entered into 
the counter. Coy, goes LOW on the 
terminal count, or when the counter is 
being preset. 


The counter changes state only on the 
positive-going edge of the clock, so at 
any other time any other input may 
change without any result (except for 
Cout)- 


This binary counter can be used in many 
applications, such as in computing for 
high-speed control processors and pe- 
ripheral controllers. Unused inputs must 
be tied LOW to Vi or Veg. 
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10136 
Universal Counter 


Universal Hexadecimal Counter 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (-leg) 


ORDERING CODE 
Voci = Vec2 = GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10136N 
Ceramic DIP 10136F 


PIN DESCRIPTION 


DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08290S 


LS10351S 


Figure 1 Figure 2 
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Oo 
[*) 


<1 il 
wv 
wn 


Cour 


LD04441S 


Figure 3. Logic Diagram 


FUNCTION SELECT TABLE Positive Logic: 


| so | OPERATING MODE H =HIGH state (the more positive voltage) = 1 


L = LOW state (the less positive voltage) = 0 
Preset (program) 


X = Don't Care 
Increment (count up) 
Decrement (count down) 
Hold (stop count) 


SEQUENTIAL FUNCTION TABLE 


INPUTS OUTPUTS 
CP Qo Q; Qo Q3 Court 
L 


rrerrrr tel ett ee 
x KKK LK KK KK KT 
Kx «KKK LK KK KK KH 
<x KK KT KKK KK KL 
x KK KT KKK KK KL 
rrrrexk =< Ttree x 
LETTE L react tc se 
i A nes) Oe) pele) eae Cee aes Gee SQ peat x! a 
LSFrPrteitatetctirr 
Lrerrrr heehee Ee LZ 
Lrrrr tl Leta 


L 
L 
L 
L 
L 
L 
a 
L. 
H 
H 
H 
H 


Le Lb hr 2 ere LL 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 


10K ECL UNIT 

VIN Input voltage (Vij should never be more negative than Veg) 

Ts Storage temperature -55 to +150 
°C 


Ceramic package +165 . | 6 
Tj Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 
ee min | nom | wax | 


NS 
TiS ogee ee 
eee 
HIGH level input voltage | Ta=+25rc | | | -810 | mv | 

Crazsese [|p =r00 
| Tas-30°c |-1205/ || mv 
p Tas t25c |-1105/ | | mv 
| wv 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Vcc2 = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 5022 to -2.0V +0.010V unless otherwise specified’? 


[ranaweren [wm [ we [wax [uw [rest conomos! 
Tina +250 | -060 | 
| Ta=-30c |-1080) | | mv 


HIGH level 
output voltage 


Apply Vinmax to all inputs. 


| 
A 
ve) 
o 
2 
< 


HIGH level 
_ 5 Apply Viy7 to each input, one at a time, with 
VOHT aia. Ta = 25°C |-980] | fs mv Vinmax applied to all other inputs. 


Piya ras [of | mv 
Tx=-00% [|_| -1688) mv 


LOW level : ; : 
_ m Apply Vint to So input with Vitmax applied to CP input 
Vout re le Tas *29"6 ry 168 and Vitmin applied to all other inputs. 


err ee 
Tta=-a0re [eso] —_[=1676] mv 
an ae 


Apply Vimax to So and CP inputs with Vitmin applied to 
all other inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


level 
input 
current 


ee ee 
Ta=t250 | 08 | 


Apply Vinmax to CP input with Viimin applied to all other 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


LOW levei 
input current 


.~ 
5 


Vee supply 
current 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER /min | typ | MAX | UNIT TEST CONDITIONS? 


Mou HIGH level 
output voltage 
compensation 


AVeE 


AVoL LOW level 
output voltage 
AVeE compensation 


Reference bias 
voltage 


compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


-— Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810 mV) GLILELIET NY f SITET, - HIGH level input threshold voltage. 
Vonmin (— 960mV) EE, Y sircad — LOW level input threshold voltage. 
Vonrt (— 980 mV) - Minimum LOW level input voltage (the most negative Vj,). 
— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


SS 
“AYN 
SA 


WH 
WIND 


WAN 
Ws 


4 


Ry 


Vour (— 1630 mV) 


Votmax (— 1650mV) YUsssss, ZY “Wibaey VoLtT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Yh LL. 


Votmin (- 1850mV) VALLLLL Veins > exten LOW level output voltage (the most positive Vo.) under the specified input and loading 
V conditions. 
(-1880mV) = Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-1475mV) (-1105mV) Vep - Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-— 1290 mV) 


DFO5480S 


Figure 4. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = + 25°C Ta = +85°C 


PARAMETER UNIT TEST CONDITIONS 
Samana wa emmy ee ee 
| fax Maximum clock frequency | Maximum clock frequency | 125 | 125 150] | 125] | Figs. 5, 10, 11 


eee delay eI 7 | 4. baa 1.7 | 3.3 | 4.5 1.7 | 5.0 
" CP to G, 17 | 48} 17 | 388 | 45 | 1.7 | 50 
t Propagation delay 20 |}108 1 25 | 70 | 105 | 24 1115 
PHL CP to Court 2.0 | 10.9] 25 | 7.0 | 105] 2.4 | 11.5 
tp_H Propagation delay 16 | 7.4 16 | 50 | 6.9 1.9 | 7.5 
tpH_ Cin to Cour 1.6 7.4 1.6 5.0 6.9 1.9 ai 
ts Setup ime woe sfs | fas | el 
Hold time Dy to OF foo] foo] pa ere 


seu ine & 9 oF [rs | prs | prs 
Ta Ho ine se cr ———-f-e5f [a5] | [28] | os 


S C _— — — 
CP to Cr 1.0 1.0 1.0 rise: 9. 40: 11 
‘ Hold time CP to Cin -1.6 -1.6 -1.6 
h Gp to CP 4.0 3.1 4.0 
ttLH Transition time 09 | 3.3 11 2.0 | 3.3 iy. 3.5 = 7 40. 11 
trHL 20% to 80%, 80% to 20% 33 | 11| 20133 | 1.1] 35 ge Ee Fa TM 


AC WAVEFORMS 


Figs. 5, 6, 7, 10, 11 


+1100mV 


WF12220S 


Figure 5. Propagation Delay and Transition Times for Clock Input to Outputs and Maximum Clock Frequency 


+1110mV 


CP INPUT 


Coyr OUTPUT 


WF12231S 


Figure 6. Propagation Delay and Transition Time for Clock Input to Carry-Out Output 
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+1110mV 
Ciy INPUT 


+310mV 


Coyr OUTPUT 


WF12240S 


NOTE: 
Setup times are the minimum times before the positive transition of the clock pulse (CP) that information must be present at the data input (D) or control input (S). 
Hold times are the minimum times after the positive transition of the clock pulse (CP) that information must remain unchanged at the data input (D) or control input (S). 


Figure 7. Propogation Delay and Transtion Time for Carry-In Input to Carry-Out Output 


+1110mV 


D,» S, INPUTS 


+310mV 


+1NOmV 


CP INPUT 
+310mV 


WF12250S 


Figure 8. Setup and Hold Times for Data And Select Inputs to Clock Input 


+1N0mV 


Cy INPUT 


+310mV 


+1110 mV 
CP INPUT 


+310mV 


+1110 mV 
CP INPUT 


+310mV 


+1N0mV 


Cin INPUT 


+310mV 
WF12260S 


NOTE: 

(a) is the minimum time to wait to clock the counter after it has been enabled. 

(b) is the minimum time that the counter may be clocked before it has been disabled. 

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter before it is enabled. 

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the counter after it is disabled. 
(b) and (c) may be negative numbers. 


Figure 9. Setup and Hold Times for Carry-In to Clock Input 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voco1 = Voc2 = +2V +0.010V, Veg = -3.2V 

+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE | 2 uF 0.1 F 0.01uF and 25uF from GND to Veg. (0.01 and 0.1uF 
GENERATOR = capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


25 uF 0.01,F 


—3.2V +0.010V 


ae 
TC04990S 


Figure 10. Test Circuit 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


ttLH tTHL ne 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 11. Input Pulse Definition 
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DESCRIPTION 


The 10137 is a high-speed Synchronous 
Decade Counter that can count up, 
count down, preset, or stop count at 
frequencies exceeding 100MHz. 


The operation mode of the counter is 
programmed by three control lines (So, 
S; and Ciy) as can be seen in the 
function select table. 


In the preset mode (loading step), a 
clock pulse is needed for the information 
present on the data inputs (Dp, Dy, Do, 
and D3) to be entered into the counter. 
Cout goes LOW on the terminal count. 
Court is partially decoded from Qo and 
Q, directly, so in the preset mode the 
condition of Coyr after the clock's posi- 
tive excursion will depend on the condi- 
tion of Qg and/or Q;. 


The counter changes state only on the 
positive going edge of the clock, so at 
any other time, any other input may 
change without any result (except 
Court). The sequence for counting out of 
proper states is as shown in the state 
diagrams. This binary counter can be 
used in many applications, such as in 
computing for high speed control pro- 
cessors and peripheral controllers. 


Unused inputs must be tied LOW to Vi, 
or Veg. 
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Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leeE) 


ee 120m 


ORDERING CODE 
Voci = Vec2 = GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10137N 
Ceramic DIP 10137F 


PIN DESCRIPTION 


(bet) dC eS 
ore pst 
[canning 
SSS ect puts 
: carson Oust 


Data Outputs 


COMMERCIAL RANGE 


LOGIC SYMBOL 


CD08300S 


LS10360S 


Figure 1 Figure 2 
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| 


| eae eaal 
a Ett 


sa 40 at 


Do Qo Di, Q; D2 Q2 D3 Q3 Cour 


LD04450S 


Figure 3. Logic Diagram 


FUNCTION SELECT TABLE 


se[5:[ vena woos 


Preset 
Increment (count up) 

Decrement (count down) 
Hold (stop count) 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 

X = Don't Care 
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SEQUENTIAL FUNCTION TABLE 


OUTPUTS 
a | Cour 


H 


H 
L 
H 
L 
H 
H 
H 
H 
H 
Ss 
H 
L 


Seeseeererrs]®. 
Sereerree eral e 


poceeeereser 
PrP eal rl Le 


X 
L 
L 
L 
L 
H 
H 
X 
X 
L 
L 
L 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


on 
Nh 


Supply voltage (negative) 


HIGH level input voltage 
HIGH level input threshold voltage -1105 
LOW level input threshold voltage 
LOW level input voltage -1850 


| 
aw 
io) 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V) the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -5.2V + 0.010V, Ta = -30°C to +85°C, output loading with 502 


HIGH level 
output voltage 


HIGH level 
output 
threshold 
voltage 


LOW level 
output 
threshold 
voltage 


LOW level 
output voltage 


So, 
Cin 
HIGH 


to -2.0V +0.010V unless otherwise specified’? 


For Qn outputs, apply Vitmin to CP, So, and Sj inputs. 
After applying Vitmax to all other inputs, change the CP 
input from Vitmin to ViHmax: 

For Coyt, apply Vitmin to CP, Ci, So, and S, inputs. After 
applying Vitmax to Dp inputs, change CP from Vii min to 
Vimax then change Sg and Cx from Vitmin to Vitimax 


— _a@e a For Qo output, apply Vint to Do input and Vi_min to CP, 
Ta a0" Taso So, S1, and Dj, Do, and D3. Raise CP from Vitmin to 


ViHmax and measure Qo. Repeat this process for Q;, Qo, 
Ta = +25°C | —980 ete and Q3 by applying Vint to D;, Do, and D3, respectively, 
n one at a time. _ 
For Court, apply Vitmin to CP, Cin, So, and S; inputs. After 
Ta = +85°C | -910 mV | applying ViHmax to Dp inputs, change CP from Vitmin to 
Vint then change So and Ciy from Vitmin to Vinmax: 
Ts =-30°C pf dat 655 For Q, outputs, apply Vitmin to D, inputs and to CP, So, and 
S; inputs. Raise CP from Viimin to Vint and measure Q, 
_ m s outputs. _ 
Ta= +25°C Pel teat For Court, apply Vitt to CP, Ciy, So, and S; inputs. After 
7 P applying Vitmax to Dp, inputs, change CP from Vitmin to Vinmax 
— - _ For Qn outputs, apply Vitmin to D, inputs and to CP, So, 
Lt, itbaeieg — ma i and S; inputs. Raise CP from Vitmin to Vinmax and measure 
Q, outputs. 
- 1850 -1650} mV 


For Court, apply Vitmin to CP, Cin, So and S; inputs. 


After applying Vitmax to Dp inputs, change CP from Vitmin 
=1615 to ViHmax and measure Cour. 


Ta = +25 


ptf 2s | wA_ 


news 
level Ta= +85 ||| 45 | wa Apply Vinmax to each input under test, one at a time, with 


input 
current 


LOW level 
input current 


VEE 
supply 
current 


Ta = -30°C || | 425 | wa ViHmax applied to all other inputs. 


Fins-oe [08] | [oa 

- Apply Vitm hi d ime, with 
Se lg Se esis metic 
| Ta=+85°C | + 85° | 0.3 | Pf TA | 
Pixs-aoo || 08 ma 
| Ta=+25°C | | 120 | 150 | ma 
Pix=vesre | | [105 [ ma 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vidmax  — Maximum HIGH level input voltage (the most positive Vj). 
ViHT - HIGH level input threshold voltage. 


VoHmax (~ 810mV) - LOW level input threshold voltage. 


ViLT 
Lok hhh /, A Aededdede/ : 
VoHmin (— 960mV) _ aap ALLE aA, Vitmin  —Minimum LOW level input voltage (the most negative V\,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
GUARANTEED VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
OPERATING condition. 
AREA VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


wate, EA 
Vout (—980mV) 


‘ SSN 


Votr (— 1630 mV) VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax(— 1650mV) Fg Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


V (- 1850 a conditions. 
OLmin ‘ip ; —— 
Vicmin Votmin — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 


ZL 
(— 1850 mV) 175 = conditions. 
Vier Vint VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
(-1475mV) (-1105 mV) and output threshold level. 


Ves 
(-1290mV) 


OF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Vee =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Ta = + 85°C 
PARAMETER pean pee UNIT TEST CONDITIONS 
Typ ae tae fe 


| fax Maximum clock frequency | Maximum clock frequency 125 | | 125 | 150 | 125 

tp_H Propagation delay a 8 | 4. 4 1 cI 3.3 | 4. -_ ct 1 a 0 

tpy_ CP to Q, 08 |} 48 | 10 | 33 | 45 | 1.1 5.0 

tpi Propagation delay 2.0 | 10.9 10.5 11.5 Figs. 5, 8, 9 
tpy_ CP to Court 2.0 | 10.9 10.5 a 11.5 

teLH Propagation delay 16 | 7.4 : : ’ : 

tpH_ Cin to Court 1.6 7.4 


Ogee 


Pe tee oreo, feof fool [foot Te | eg gas 
Soup ime swor | 7s| [75] | |75| | m= 

Cin Hoi tne oP w Sas 

Te setp ime wor fas| [ar] | [as] 

o] te] ngs. 28s 


ttLH Transition time 
trH. 20% to 80%, 80% to 20% 


January 30, 1986 6-202 


Signetics ECL Products Product Specification 


Universal Counter 10137 


AC WAVEFORMS 


+1100mV 
Cin/CP INPUTS 


+310mV 


Cout/Qn OUTPUTS 


WF 12670S 


Figure 5. Propagation Delay and Transition Times for CP to Q, and Cy to Cour 


+1110mV 
Sn, Dn INPUTS 


+310mV 


+1110mV 
CP INPUT 


+310mV 
WF11690S 


Figure 6. Setup and Hold Times for Data and Select to Clock 


Cin INPUT 


CP INPUT 


Cin INPUT 


CP INPUT 


WF11700S 


NOTES: 

(a) is the minimum time to wait to clock the counter after it is enabled. 

(b) is the minimum time that the counter may be clocked before it is disabled. 

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter before it is enabled. 

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the counter after it is disabled. 
(b) and (c) may be negative numbers. 


Figure 7. Setup and Hold Times for Ciy to CP 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V es 


. Vec1 = Vec2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE 25F O41uF 0.01uF from GND to Veg (0.01 and 0.1uF 
GENERATOR <= m aa = capacitors should be NPO Ceramic or MLC type). 
~ ~ Decoupling capacitors should be placed as close 
_- as physically possible to the DUT and lead length 

16 should be kept to less than % inch (6mm). 
by — bh Ve, . All unused inputs should be connected to either 
SCOPE 13 SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lp equal length 502 impedance lines. Lg, 
the distance from the DUT pin and the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1% inch (6mm). 

. Ry = 5022 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q2 resistors should have tolerance of + 1% or 
better. 


25 uF 0.01 LF 


-3.2V +0.010V 


TC05260S 


Figure 8. AC Test Circuit for 10137 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 


ttLH tTHL ‘ben 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (0V) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10141 is a four-bit serial-/parallel- 
out shift register. Inputs So and S; are 
used to determine the four possible 
functions of the register, these being no 
shift, shift left, and parallel entrance of 
data with no external gating of the clock. 
The other inputs Dp and D, are intended 
for shifting in from the left and the right, 
while inputs Dp to D3 are normal data 
inputs. All four outputs are capable of 
driving 5022 lines. When the register is 
operating for serial output only, the un- 
used outputs may be left open. All un- 
used inputs must be tied LOW to Vj, or 


Vee. 


January 30, 1986 


10141 
Shift Register 


4-Bit Universal Shift Register 
Product Specification 


TYPICAL SUPPLY CURRENT 
(-lEe) 


TYPICAL PROPAGATION 
DELAY 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10141N 
Ceramic DIP 10141F 


PIN DESCRIPTION 


rr 
Serial Shift Left Register 


PIN CONFIGURATION LOGIC SYMBOL 


15 2 


Vcec1 = 16 
Vec2=1 
Vee = 8 


CD08310S 


LS10370S 


Figure 2 


Figure 1 
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Shift Register 10144 


Qo 
LD04460S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


SELECT OPERATION 
INPUTS MODE Bune? 
8 | se] ant | Armen | Came 
Do D, Do 


Parallel 


Shift right* Qin 
Shift left* DL 
Stop shift Qon 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 

L = LOW state (the less positive voltage) = 0 

* Outputs as they exist after pulse at ''CP"' input with conditions as shown. 
Pulse is positive transition of clock (CP) input. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10KECL 


Vin Input voltage (Vix should never be more negative than Veg) 
lo Output source current -50 
Ts Storage temperature -55 to +150 
Ty Maximum junction temperature Ceramic package 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified'? 


ranaweren | aw [ve [ax | var | test commons? 
Ta=-30°C|-1060/ | -890 | mv_| 
ee ee Ta=+26°C| -960[ | -810 | mv_| 
Ta=+86°C| -890 | | -700 | mv_| 


Apply Vinmax to CP input and D, inputs, one 
at a time, with Vi_min applied to all other 
inputs. 


cn. Teens | 1880 Pf wv Apply Vint to CP input. Apply Vinmax to Dr 

voltage Ta = +85°C |} -910 mV — 

LOW level -1655| mV 

output 7 Apply Viyt to CP input with Viimin applied to 
Vot threshold es — sis all other inputs. 


-1595 
-1675 mV 
-1650 mV 
-1515 mV 
350 
200 
200 


voltage mV 


Ta = + 85°C 

Ta = -30°C | -1890 
output voltage 

Ta = + 85°C | -1825 

Ta = -30°C 


Apply Vinmax to CP input with Viimin applied 
to all other inputs. 


EIB TELE LE 


Apply Vitmax to each input under test, one 
at a time, with Viimin applied to all other 


HIGH Ta = -30°C 390 inputs. 
+ 
HH input input Ta wits = 
current 245 
Ta = -30°C 425 
Apply Vitmax to CP input with Viimin applied 
265 
to all other inputs. 


Ta = +85°C 


C 
C 
Cc 
C 
C 


a [Ta = +25°C| 
+ ° 
input Ta 25° G 
265 
- Apply Vitmin to each input under test one 
at a time with Vinmax applied to all other 
inputs. 


LOW level 


0.5 
; 0.5 
input current 
0.3 


= 
> 


112 mA 


VEE 
—lee supply Ta = + 25°C 82 102 mA 
current 


Ta = +85°C 112 mA 


Sissi el ele 
>| DP! P| >| >} 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
YLITETtt hy ip Wesery ViLT - LOW level input threshold voltage. 
Ga ra Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
GUARANTEED VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
OPERATING condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votr (- 1630 mV) VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) yy whi ; Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Votmin (~ any WLLL conditions. | _ | 
Vi asin | the Votmin —- Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(-1850 mV) conditions. 
Vier Vint Vap - Reference bias voltage. The internally generated reference voltage which is used to set the input 
(-—1475mV) (-1105mV) and output threshold level. 


VoHmax (— 810mV) 
Vonmin (— 960mV) Cocnctisihy 
Vonrt (— 980 mV) 


SS \ 
aw 
SI Sy 


Ws 


Wo 


g 
iy 


: 


Ves 
(-1290mV) 
DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Voc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = +25°C 


PARAMETER UNIT | TEST CONDITIONS 
MMCescacaes 
ae Fen ws irtaretetotere a : i ° 
frequency 
teLH Propagation delay Lt 3.9 1.8 2.9 3.8 2.0 4.2 Figs. 5, 7, 9 
fia: Dn to Q, 17 | 39 | 18 | 29 | 38 | 20 | 42 g 


rest fest | pes 
Ae erie ve es ; 
Ca Hod tne Ps Pe Pe 


tTLH Transition time 1.0 3.4 1.1 2.0 3.3 1.1 3.6 ns Figs. 5. 7. 9 
trHL 20% to 80%, 80% to 20% 10 | 34 | 114 | 20 | 33 | 14 | 36 ns ge Ps ts 
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AC WAVEFORMS 


D, INPUTS 


Qn OUTPUTS 


WF 12680S 


Figure 5. Propagation Delay and Transition Times for D, to Q, and Maximum Clock Frequency 


+1110mV 


Sp, On INPUTS 
+310mV 


+1110mV 


CP INPUTS 


+310mV 


WF11720S 


Figure 6. Setup and Hold Times for Data and Select to Clock 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voc2 = + 2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE | ae 0.4 r 0.01uF from GND to Veg (0.01 and 0.1uF capaci- 
GENERATOR + —— tors should be NPO Ceramic or MLC type). Decou- 
~ [ pling capacitors should be placed as close as 
physically possible to the DUT and lead length 

should be kept to less than % inch (6mm). 
. All unused inputs should be connected to either 
SCOPE 4 SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNELA CHANNEL B function required. 

. All unused outputs are loaded with 50Q2 to GND. 

. Ly and Lz equal length 5022 impedance lines. Lg. 
the distance from the DUT pin and the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1% inch (6mm). 

. Ry = 5022 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


8 
| 25 uF 0.01,F | 


—3.2V +0.010V 


TC05270S 


Figure 7. AC Test Circuit for 10141 
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+2.0V + 0.010V NOTES: 
1. Vec1 = Vec2 = +2V £0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
25uF 0.1uF 0.01uF from GND to Veg (0.01 and 0.1uF capaci- 


tors should be NPO Ceramic or MLC type). Decou- 
PULSE pling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 


16 it should be kept to less than 4 inch (6mm). 
All unused inputs should be connected to either 


SCOPE cp Vees Vece SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 


Dr . All unused outputs are loaded with 5022 to GND. 
. Ly and Lg equal length 502 impedance lines. Ls, 
DL the distance from the DUT pin and the junction of 
Do the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 
Di . R7 =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
D2 and pins under test must be less than 4 inch 
D3 (6mm) long for proper test. 
. C, = Fixture and stray capacitance < 3pF. 
So . Any unterminated stubs connected anywhere along 
S; the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 


better. 
25uF | 0.01uF 


~3.2V + 0.010V 
TC04260S 


Figure 8. Clock Frequency Test Circuit for 10141 


+1110mV 


NEGATIVE PULSE 


+1110mV 
POSITIVE PULSE 


+310mV 


WF11710S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10158 is a high-speed, low power, 
Quad 2-to-1 Multiplexer. With respect to 
a single control signal(s), it transmits to a 
common output pin the data present on 
either of two input pins. 


As contrasted with the 10159, the 10158 
has no enable input and non-inverting 
outputs. All unused inputs can be left 
open due to integrated pull-down resis- 
tors which avoid the need for a supply 
voltage. 
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10158 
Multiplexer 


Quad 2-to-1 Multiplexer, Non-Inverting 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vcec2= GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10158N 
Ceramic DIP 10158F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


CD08320S 


LD04470S 


Figure 1 Figure 2 
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FUNCTION TABLE 


INPUTS OUTPUT 


D04481S 


Figure 3. Logic Function (One Multiplexer) 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
UNIT 


PARAMETER 10K ECL 


VEE Supply voltage ee ee 
VIN Input voltage (Vij should never be more negative than Veg) V 
Ts Storage temperature -55 to +150 


Ceramic package +165 °C 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


NE omen 
PARAMETER min | Nom | Max UNIT 
Veen Vous Circuit ground Fo | o | o | v | 
[vec ——_—=«Sppyvotage eves) ——SSSCSC=“*~*‘“‘“‘*S*S*S*S*S*S™SC*~*sSCSC‘dBzTCO*C*‘idSSOVS 
HIGH level input voltage Ta = +25°C } | | 810 | mv 

Ptas-a0ro [vas] || mv 

HIGH level input threshold voltage | Ta=t25ec |-1105} | |somv 

Tas ree [vos] |_| mv 

tase [| [1600] mv 

LOW level input threshold voltage | Ta=+25rc | | |-1475] mv | 


PTa=vese | | [tao] mv 
Tta=-are |[-vee0] | mw | 
Tas esc [1025] |_| mv | 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc =GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’? 


PARAMETER Mn | TYP | MAX | UNIT TEST CONDITIONS? 

Ta=-30°C |-1060| | -890 | mv __ 

diate 
output voltage | TAT 25°C | -960 | | -810 | mv __ 
Ta=+95°C_| -890 | | -700 | mv_| 
HIGH level Ta=-s0rc [-1080] | | sm 

=-+ ° _— 

oe Tas +25"C 900; | | mw Apply Viyr to Dy input with Viimax applied to S in- 
g Ta = + 85°C s-910} | | om put.Repeat for each odd input. 
Ta=-30°C | | — |-1655 Apply Vit to Do input with Vitmin applied to S input. 


For even inputs, apply Vitmin to S input with Viymax 
applied to all other inputs. 
For odd inputs, apply Viymax to all inputs. 


Apply Vint to Do input with Vitmin applied to S input. 
Repeat for each even input. 


LOW level 
= ° _ Repeat for each even input. 
Vout —— Tam #ea"t mre 1680 Apply Vit to Dy input with Viimax applied to S in- 


| Ta=tesrc | | [-1595] mv put.Repeat for each odd input. 
| Ta=-90° |-1990} | -1675| mv 
cutput voltage |_TA=*25°C [-1850] — |-t650| mv 

a 1825] [1615] mv 
ee 
mput | tax tase | | | 225 | wa 
alee ee 


level 

a 
Other 
mee tan 


For even inputs, apply Vitmin to all inputs. 
For odd inputs, apply Viymax to S input and Vitmin to 
all other inputs. 


Apply Vitmax to S input with Vitmin applied to all other 
inputs. 


For even inputs, apply Viymax to input under test, one 
at a time, with Vitmin applied to all other inputs. 

For odd inputs, apply Viymax to S input and to input 
under test, one at a time, with Viimin applied to all 
a inputs. 


current 


| Ta=-30°C | = ree 

ne LOW tv pce eto 
Parse | oa | | | a _ 

a 

Pasvasc |_| se [46 | ma 

a=vorc | | [= | mm 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Apply Vitmin to each input under test, one at a time, 
with Vimax applied to all other inputs. 


-lee Vee supply 
current 


Aon: HIGH level 
output voltage 
compensation 


AVeEE 


AVoL LOW level 
output voltage 
compensation 


AVEE 


AVep Reference bias 
voltage 
compensation 


AVeE 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 


Vormax (— 810mV) - HIGH level input threshold voltage. 


ViHT 

LLL LLL LLL VILMMME, 

Vonmin (— 960mV) EN po Vit - LOW level input threshold voltage. 
Gf 

4 


Vonrt (— 980mV) c Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
condition. 

Voir (- 1630 mV) ef ath VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) PA/ gaa VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Vltéh45 Votmax —- wate level output voltage (the most positive Vo.) under the specified input and loading 

V itions. 
(-1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-—1475mV) (-1105mV) Vesp — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1290mV) 


SQN 
= es 
SANA 


SS 


W 


DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER UNIT TEST CONDITIONS 


Propagation delay 
D, to Gp Figs. 5, 6, 7 


Propagation delay . 
S to Q, . : ; ‘ pons Figs. 5, 6, 7 


Transition time : 
20% to 80%, 80% to 20% Figs. 5, 6, 7 


AC WAVEFORMS 


WF11740S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voo1 = Voce = + 2V +0.010V, Veg = -3.2V 
+0.010V. 


ie Pi 2. Decoupling 0.1uF and 25uF from GND to Voc, 
i 0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR seal ae — capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than ¥% inch (6mm). 
SCOPE . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 

CHANNEL A ‘y! CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Le are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Y4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


Paral 


—3.2V +0.010V 


TCO5280S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
{THL — 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 4MHz =| 500ns_— 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10159 is a high-speed, low power, 
Quad 2-to-1 Multiplexer. 


With respect to a single control signal, 
(S), it transmits to a common output pin 
the data present on either of two input 
pins. 


As contrasted with the 10158, the 10159 
has a common output enable input (OE) 
and inverting outputs. 


All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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Multiplexer 


Quad 2-to-1 Multiplexer, Inverting 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


TEE DELAY Ice) 


ORDERING CODE 
Vec1 = Voce = GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10159N 
Ceramic DIP 10159F 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


ly 


: 


LL 


CD08330S 


LS10860S 


Figure 1 


Figure 2 
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Ss 
Do 
Q, 
D, 
OE 


FUNCTION TABLE 


INPUTS OUTPUT 


LD04491S 


Figure 3. Logic Diagram (One Multiplexer) 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 

0 means even numbers 

1 means odd numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating case temperature 
range.) 


PARAMETER 10K ECL 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 


PARAMETER in | Nom | Max | UNIT 
| Woot, Voce __Cirouit grouse 
| Vee Supply voltage (negative) me | 
Tas-aore ||| 890 | mv 
pTast25c | || 810 | mv | 
| Tartare | | | -700 | mv | 
| Ta=-s0c |-1205] || mv 
| Tast26°c [-1to5] || mv 
| Taste5rc [-1095] || mv 
| Tas-so°c | || -1500| mv | 
| Tast2ec || |-1475| mv | 
| Tastes | | |-1440/ mv | 
| Tas-s0°c [-1e90] | |v 
| Ta=+25c |-1e50] || mv 
| Ta=+esc |-te25] || mv | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


ViH HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc =GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’? 


PARAMETER 


For even inputs, apply Vi.tmin to all inputs. 
For odd inputs, apply Viymax to S input and Vi. min to all 
other inputs. 


HIGH level 
output voltage 


For even inputs, apply Vi.7 to S input with Vitmin 
applied to all other inputs. 
For odd inputs, apply Vjy7 to S input with Viimin 
applied to all other inputs. 


HIGH level 
output threshold 
voltage 


LOW level 
output threshold 
voltage 


Apply Vint to OE input with Vi_min applied to all other 


°C 
LOW level 
output voltage 


Apply Vitmax to OE input with Vitmin applied to all other 


Ta = +25°C 
Ta = +85°C 
Ta = -30°C 


S Ta = +25°C Apply Vitmax to S input with Vitmin applied to all 
input other inputs. 


HIGH = 
level Ine tEaG Ld 22h pn 
A 


current | Other Apply Vinmax to OE or D, input under test, one at 
inputs i hall ale ptf 280 | uA a time, with Vitmin applied to all other inputs. 


LOW level PA Apply Vitmin to each input under test, one at a time, 
input current with Vitmax applied to all other inputs. 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810mV) GL My fsstity, Vint -HIGH level input threshold voltage. 
Vonmin (— 960mV) LTT 4 gues, ViLT — LOW level input threshold voltage. 
Vout (— 980 mV) Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


=— 
<= 


SS 
AAI 


NS 
SS 


~~ 


» 


Vour (— 1630 mV) 


Votmax (— 1650mV) Vibkbbbb pep wi VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
CMLL 


yp Votmax — Maximum LOW level output voltage (the most positive Vo_) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
‘LT IHT conditions. 
(-1475mV) (-1195mV) Veep - Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1290 mV) 


Votmin (— 1850mV) Wl Li 


Vitmin | 
(-—1850 mV) 


DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS eat +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C | Cc Ta = +25°C 


Max | TEST CONDITIONS 
AFIRIAPIES 

1.2 | 25 | 33 | 1.1 | 3.8 

12) 25 | 33 | 1.3 1 38 


PARAMETER 


teLH Propagation delay 
tPHL Dy to Q, 


teLH Propagation delay 


tpy. S$ to Q, Figs. 5, 6, 7 


teLH Propagation delay 
teHL OE to Qn 


15 | 2.5 | 5.0 
15 | 25 | 5.0 
tet 2.5 | 3.5 | 1.0 | 3.7 


+1110mV 


tTLH Transition time 
tTHL 20% to 80%, 80% to 20% 


Seotiientll Utantitantl Utantiventl lbentiten 
oo/l;a Aloo] =o 


AC WAVEFORMS 


D,, SINPUTS 
+310mV 


+1110 mV 
OE INPUTS 


+310mV 


Q, OUTPUTS 


WF12700S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc; = Voc2 = + 2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE | : F ar 0.01uF and 25uF from GND to Vee (0.01 and 
GENERATOR e oe whe 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than % inch (6mm). 

. All unused inputs should be connected to either 

SCOPE 5 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. 
Lg the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, =Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1%. 


+2.0V +0.010V 


8 
| 25 uF 0.01 uF | 


—3.2V +0.010V 


TC05300S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


| +310 mV 
{THL <— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voci1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 


January 30, 1986 6-220 


signetics 


ECL Products 


DESCRIPTION 


The 10160 is a 12-bit Parity Checker or 
Generator. The output goes HIGH when 
an odd number on inputs are HIGH. If 
parity detection or generation is required 
for less than 12 bits, all unused inputs 
can be left open due to integrated pull- 
down resistors which avoid the need for 
a supply voltage. 
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10160 
Parity Checker/Generator 


12-Bit Parity Checker/Generator 
Product Specification 


TYPICAL SUPPLY CURRENT 
(-leEe) 
62mA 


TYPICAL PROPAGATION 
—— DELAY 


ee 


ORDERING CODE 


COMMERCIAL RANGE 
Veci = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10160N 
Ceramic DIP 10160F 


PIN DESCRIPTION 


ee 
er 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


3°94 5 6 7 9 0 11 12 13 14 15 


Dp D, Dz Dy Dy Dg Dg Dz Dg Dg Diy Diy 
Q 


LS10381S 
CD08341S 


Figure 2 


Figure 1 
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FUNCTION TABLE 
SUM OF INPUTS AT HIGH STATE 


D 


DiPP 
0, 


Odd H 
Even L 


H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) =0 


Positive Logic: 


oO 
r) 


LIP 


o 
3 


— 
- 


LDO5032S 


Figure 3. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Input voltage (Vij should never be more negative than Veg) ee 


: Output source current 


Storage temperature -55 to +150 a 


Ceramic ae +165 | 26 | 
Maximum junction temperature 
Plastic /Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1,; Voce Circuit ground 


V 

| Vee Supply voltage (negativey, |e 
| Tasns0°c | || -890 | mv 

HIGH level input voltage | Ta=t25rc | | | -8t0 | mv | 

| Tastesrc ||| -700 | mv 

| Tasns0°c 1205] || mv 

HIGH level input threshold voltage | Ta=+25ec |-1105} =| | mv 

| Ta=te5rc |-t095] | | mv 

| Tasn30°¢ || [+1500] mv 

LOW level input threshold voltage | Ta=+2src | | |-1475] mv 

| Tastes | | |-1440| mv | 

| Ta=-s0°c |-1890] || mv 

LOW level input voltage | Ta=+25rc [-1850} | — | mv | 

| Tax +e5rc |-1e25] | | mv | 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -5.2V + 0.010V, Ta =-30°C to +85°C, output loading with 5022 
to -2.0V +0.010V unless otherwise specified’ 


PARAMETER mn TYP Max. UNIT TEST CONDITIONS? 
Ta =-30°C -1060 
Apply Vinmax to each input, one at a time, with Viimin 


Ta = +25°C 
|= 960 | applied to all other inputs. 


HIGH level 
output voltage 


VoH 


HIGH level 
Vout output threshold 
voltage 


Apply Vint to each input, one at a time with 
Vitmin applied to all other inputs. 


LOW level 
Vo_t output threshold 
voltage 


7 7 Apply Vi.t to each input, one at a time with 
ee} Vitmin applied to all other inputs. 
LOW level 
output voltage 


— 
> 
I 
| 
foe) 
oO 
° 
@) 
| 
ce) 
at 
ro) 


Apply Vitmax to all inputs or apply Vi_min to all 
inputs. 


VoL 


pins 


vet (ttaatsf Ta=veere | | | 268 | ua 
out [| tassoore || | 60 | aa 
trent | Ober ["Tqzsaee | |_| 2 [ a 
Pta=reso [| | 220 | oa 
Passe fos] || oa 
Paseo fos ||| oa 
Pta=reso [os ||| oa 
eo 
vee sunny [“tyzs2re | | 2 | 78 | ma 
Pta=reeo [|| 86 | ma 

Ver output voltage 


0.016 V/V 
compensation 
LOW level 
output voltage Ta = +25°C 0.250 V/V 
compensation 

AV Reference bias 
0.148 V/V 

NOTES: 


B 

—— voltage 
AVeE compensation 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Apply Vinmax to input pins 4, 5, 9, 10, 13, 14 and 
Vitmin to all other pins. 


AVou HIGH level 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (~ 810M) | 7a Vint - HIGH level input threshold voltage. 
Vormin (— 960mV) comonepog, GY sue Vitt ~ LOW level input threshold voltage. 
Vonrt (— 980 mV) j Viumin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VoOHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


_ 


G 


Woe 
WN 


SS 


We 
aati 


Zs 


s 


Vour (— 1630 mV) 


Votmax (~ 1650mvV) AY Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
i] 


Votmin (- 1850 mV) LLL 


Vitmin 


(-— 1850 mV) 


Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
| Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier Vint conditions. 
(-1475mV) (-—1105mV) VeB - Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vep and output threshold level. 
(-—1290 mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


Propagation delay 
Ao = Ai4 to Qh 


Transition time 
20% to 80%, 80% to 20% 


AC WAVEFORMS 


+11N0mV 


D,, INPUTS 
+310mV 


Q OUTPUT 

(WHEN SUM OF INPUTS 
AT HIGH STATE IS 

ODD NUMBER) 


Q OUTPUT 

(WHEN SUM OF INPUTS 
AT HIGH STATE IS 

EVEN NUMBER) 


WF12710S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V igi 


. Voc1 = Voc2 = + 2V £0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE | 7 E 0 i Fa 0.01uF and 25uF from GND to Veg (0.01 and 0.14F 
GENERATOR ” ae capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than ¥4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥% inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


25 uF 0.01 uF 


—3.2V +0.010V 
TC05310S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


| +310 mV 
{THL <—— 


WF12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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1-of-8 Decoder With 2 Enable Inputs (Active LOW Outputs) 
Product Specification 


ECL Products 


DESCRIPTION 
The 10161 accepts three binary weight- 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 
abled, provides eight mutually-exclusive 


active LOW outputs (Qo - Q7) . The de- 
vice features two active LOW enable ORDERING CODE 
inputs. All unused inputs can be left COMMERCIAL RANGE 
open due to integrated pull-down resis- Vec1 = Veco = GND; Veg = -5.2V 
tors which avoid the need for a supply Ta =-30°C to +85°C 


voltage. Plastic DIP 10161N 
Ceramic DIP 10161F 


PIN DESCRIPTION 


DESCRIPTION 


Address Inputs 
Enable Inputs (Active LOW) 
Qo - Q7 Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


Qo Qi Q2 Q3 Q4 Qs Ae 


CD08351S 


LS10391S 


Figure 1 Figure 2 
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Me Sree 28 oe oes os eevee «eee 
Ch a oh oe 2 ee 0 es 0 ees 


Q7 Qs Qs Q4 Q3 Q2 Q4 Qo 


LD04501S 


Ao to Az: Binary Inputs; Ep , E;: Enable Inputs; Qo to Q7: Coded Outputs 
Figure 3. Logic Function 


FUNCTION TABLE 


ENABLE BINARY DECIMAL 
INPUTS INPUTS OUTPUTS 


Ao Ay A2 Qo Q; Qo Q3 Q, Qs Qs Q7 


H 
b 
H 
L 
L 
L 
L 
L 
L 
L 
L 


rr eee rr rer Ls 
Le Le Le a rs 
Laer flere xX 
LEairerenc @K M 
LEE Erste £ 
ae as, ae, ac a ek f ay ae a, a 
Be ae ae oo ae ac. 2 2 a 
Lobel coll LT 
ie GEA DA aaa ee eel a ee Oe eS 
Lire Lee ees 
Lek ete te 
‘ieee Saag eae] Liege EAA] Hg ge (aig) Ca 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Ts Storage temperature -55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


PARAMETER 


[esi Vor Grout gona ——SSSCSCS~C~“‘“*~*~“‘“~*S*S*SCSC~<‘sS Cd PV 
i 

Tiassa [|_| a0 | mv 
Ptasvese | | [20 mv 
Pta=res || [70 | mv 
tas =a0re [=vz05] |_| ov 
Tas reste [vos] [| ow 
Ta reste [vos] [| av 
Pia=-a0re || |-ve00) mv 
Ptasvese || [ors] mv 


TTa=-a06 [-ve%0) |_| mv 
TTta= +256 [-v0s0) |_| mv 
Tas re5r6 [-r025] | | mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc; = Vec2 = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 5022 
to -2.0V +0.010V unless otherwise specified! 


PARAMETER jn) ve | wax UNIT TEST CONDITIONS? 


Tix==30%6_|=060] | -a80 | ov 
Tia= vas | -s60 [ [210] mv 
Tia v050 | =060 | | -700 | mv 
Pta=-o0% |-1060) |_| mw 


Apply Vitmax to Eo input with Vitmin applied to all other 
inputs. 


HIGH level 


VOH 
output voltage 


HIGH level aan ; . 
V to E t with Vi min applied to all other 
voltage ; 


Paros [=o | | wv 
Pix=-oe |_| [ress | ov 


Using Vinmax 2nd Vitmin, apply a functional pattern as 


LOW level se sae 
_ a indicated in the Function Table, Substituting Vjy7 for 
VOLT _ oo Ta= +26°C Yd 1680 Vimax and Vi.t for Vitmin ON One input at a time and 


Cxevesc || -1585) mv 
Tix==o0% |=1e80] _|=1675) mv 
Tina +250 |-re50] | -1650) mv 
Tia= +050 |-1905] [1615] mv 
Pixa-00%e | | | 980 | on 
Pia=vesc | |_| 0 [wr 
Pa=vose | |_| 0 | wr 
Tuo [os || | ms _ 
Pix=veec [os || | wm 
Passes [os [Pan 


measure Vo.t on the respective output. 


Using Vinmax 42nd Vitmin, apply a functional pattern as 
indicated in the Function Table and measure Vo, on the 
respective output. 


LOW level 
output voltage 


VoL 


HIGH level 
input current 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


NH 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Vee supply 
current 


Apply Vinmax to pins 2, 7, 9, 14, 15 and Viimin 
to all other inputs. 


AVou HIGH level 
—— output voltage 
AVeE compensation 


AVoL LOW level 
output voltage 
AVeE compensation 


AVep Reference bias 
voltage 
compensation 


AVegE 


NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Vout NOTES: 
y (—s10mv) Vimax — Maximum HIGH level input voltage (the most positive Vj). 
OHmax | OY) III ViHT — HIGH level input threshold voltage. 
VoHmin (— 960 mV) EERIE peo Vit - LOW level input threshold voltage. 

Vonrt (- 980mV) 4G) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

y ¢ j eigenen VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
lo condition. 

G4 OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

7 be AREA condition. 

Vorr (- 1630 mV) — a2 7 TP VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650 mV) PA Melee, VoLT ~ LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) VILL YL Vin Votmax — Maximum LOW level output voltage (the most positive Vo,_) under the specified input and loading 

V,, iV] conditions. 
(-1880mV) | (- B10mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. a 
(-—1475mV) (-— 1105 mV) VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 


Ves and output threshold level. 
(-1290mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 
Ta= + 85°C 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay , ; :; : : : 6.4 Ej 
= s. 5, 6, 7 
tpHL En, An to Qn ‘ : : : : . 6.4 Ig 
. i ; ; 35 
; ; : 3.5 


ttLH Transition time 


Figs. 5, 6, 7 
ttH, 20% to 80%, 80% to 20% igs. 5, 6 


AC WAVEFORMS 


A, INPUTS 


+310mV 


+1110mV 
E, INPUTS 


Q,, OUTPUTS 


WF12720S 


NOTE: 
Output waveform (a) or (b) depends on particular input and output under test. 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 

1. Voc1 = Voce = +2V.+0.010V, Veg = -3.2V 

+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE | | 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR 25 uF O.1uF capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than ¥% inch (6mm). 
. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A V7 CHANNEL B function required. 

. All unused outputs are loaded with 5022 to GND. 

. Ly and Lp are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than Ya inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


| 25 uF 0.01 .F | 


—3.2V +0.010V 


TC05320S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


+310 mV 


{THL i 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg = -3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10162 accepts three binary weight- 
ed inputs (Ap, Aj, Az) and when enabled, 
provides eight mutually-exclusive active 
HIGH outputs (Qo — Q7). The device fea- 
tures two active LOW enable inputs. All 
unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


January 30, 1986 


10162 
Decoder 


1-of-8 Decoder With 2 Enable Inputs (Active HIGH Outputs) 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Ire) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Veco = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10162N 
Ceramic DIP 10162F 


PIN DESCRIPTION 


Ao- Ao Address Inputs 
Eo, Ey Enable Inputs (Active LOW) 
Qo - Q7 Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


Qo Qi Q2 Q3 Qa Qs Qs Qz 


13°12 «+111 «10 


CD08361S LS10401S 


Figure 1 Figure 2 
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TS imiiaimimimiigl 
JDOUUY va 


Q7 Qé Qs Q4 Q3 Q2 Q4 Qo 


LD04511S 


Ao to Az: Binary Inputs; E;, Ez: Enable Inputs; Qo to Q7: Decoded Outputs 
Figure 3. Logic Diagram 


FUNCTION TABLE 


ENABLE BINARY DECIMAL 
INPUTS INPUTS OUTPUTS 
Qo Q3 Q, Qs Qe Q7 


Fo Ei | Ao Ar Aa | Qo GG es 


rrr rrr rer ars 
ere r ree ez = 
Lrmorirircx>x< x< 
Laer Laer kx xX 
TititirereeeweK KX 
rrr rr rela cr eg 
er rrr rarer Sr 
cr rer Sr ee ere 
rerrrirrrererr 
r-rerarrrrrrr 
rr Le rrr rere ce 
oii OR ee eel a eel ree (oe ee (a ae 
Ler erere rere 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Supply voltage 


VIN Input voltage (Vij should never be more negative than Veg) 0 to Veg 


lo Output source current -50 
Ts 


Storage temperature -55 to +150 


Ceramic package +165 
+150 


Ty Maximum junction temperature 


Plastic package 


DC OPERATING CONDITIONS 


10K ECL 


PARAMETER win | Nom | Max. UNIT 
ae Voce Circuit ground Fo | o | o | v | 
| Vee Supply voltage (negative) |e 
Tasnsorc ||| -890 | mv 
Tant25rc | | | -s10| mv | 
Tastee ||| -700 | mv 
Tanns0°c [1205] || mv 
| Tan t25°c [-1105] || mv 
| Tas+esrc [-1095] || mv | 
| Tanne | | |-1500] mv 
| Tant25rc | | |-1475| mv | 
| Tartesrc | | |-1440| mv | 
| Tas-s0rc [-1890) || mv 
| Ta=+25°c [-1850] || my | 
| Tansesrc [-1825| | | my | 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


ViLT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to -2.0V +0.010V unless otherwise specified'? 


—ramaweren Tw | ve 
| Ta=-s0rc | -1060 | | -890 | mv _ 
aes aie 
ce an ce 
avec [om | | | ow 
Es 
os a 
ate 
PTa=tesrc | | | -1595 | mv 
| Ta=-sorc | -1900 | | - 1675 | mv _ 
p10 | | m 


Using Vinmax and Vitmin, apply a functional 
pattern as indicated in the Function 

Table and measure Voy on the respective 
outputs. 


Using Vinmax 2Nd Vitmin, apply a functional 
pattern as indicated in the Function Table, 
substituting Viy7 for Vinmax and Vi_t for 

Vitmin ON One input at a time and measure 
Vout on the respective output. 


HIGH level output 
threshold voltage 


VOHT 


Apply Vitmin to Eo input and Viy7 to E; 
input. 

Apply Vitmin to E; input and Vip to Eo 
input. 


LOW level output 
threshold voltage 


VoLT 


LOW level 
output voltage 


Apply Vinmax to Eo input and Viimin to E; 


Ta = +25°C input. Apply Vinmax to all inputs. 


Ta = +85°C 


os 
Casvasc | | | a0 | aa 
tase [os || | a 
ce 
i 
Cixsvasc| | [76 | ma 
Ciaavosc |] | | ma 


Apply Vinmax to each input under test, 
one at a time, with Viitmin applied 
to all other inputs. 


HIGH level 
input current 


NH 


Apply Vitmin to each input under test, 
one at a time, with Vimax applied 
to all other inputs. 


LOW level 
input current 


Vee supply 


-| 
EE current 


AV HIGH level 
AV output voltage 0.016 V/V 
a compensation 


LOW level 
Output voltage 
compensation 


AVoL 


te] fe 
NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Reference bias 
voltage 
compensation 


AVepp 
AVegE 
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NOTES: 

ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 

pevene errs VIHT - HIGH level input threshold voltage. 

Comnrpittg Go gucad, ViLT -— LOW level input threshold voltage. 

Z y Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

q VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 

GUARANTEED condition. 

OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 

AREA condition. 

VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Yt Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

LT Vint conditions. 

(-1475mV) (-1105mV) VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 


Ves and output threshold level. 
(-—1290mV) 


SSS 


UI 


j 
4 


SS 


Wabacj 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta 
TEST CONDITIONS 


PARAMETER min | 
Propagation delay 15 : : : ; , 
E,, An to Qn 1.5 ; Figs. 5, 6, 7 
Transition time 1.0 Al E ¢ ; a 
1.0 1.1 ; y ; . 


20% to 80%, 80% to 20% Figs. 5, 6, 7 


AC WAVEFORMS 


A, INPUTS 


+310mV 


+110mvV 
E, INPUTS 


Q,, OUTPUTS 


WF12731S 


Figure 5. Propagation Delay and Transition Times for Address to Output 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V rig 


. Voco1 = Voce = + 2V +0.010V, Vee =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 

PULSE | -. uF 0 i F 0.01yF and 25yF from GND to Vee (0.01 and 0.1 uF 
GENERATOR “" capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than 14 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A ‘Y! CHANNEL B function required. 

. All unused outputs are loaded with 5022 to GND. 

. Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed ¥4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥% inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25 uF 0.01LF 


—3.2V +0.010V 
TC05330S 


Figure 6. AC Test Circuit 


el —— trHr tTLH 
+1110mV 

NEGATIVE 
PULSE 50% 


+310mV 


+1110mV 
POSITIVE 


PULSE 
+310mV 


{THLE 
WF11750S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10164 performs 8-input multiplexing 
with enable input. The output goes LOW 
when not enabled, thus permitting ex- 
pansion of multiplexers by wire-ORing. 
All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 
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10164 
Multiplexer 


8-Input Multiplexer With Enable Input 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leg) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Veco = GND; Veg = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10164N 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


D3 Dg Ds De 


15 


Vec1 = 16 
Vec2=1 


CD08371S Vee = 8 


Figure 1 Figure 2 
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D; Dg Ds D, Ds Dp D, Do E A, Ay Ay 


wae 
aoe, 


Cees 
Ura Ch 


vag 


LD05570S 


Ap to Az = Address Inputs; Dp to D7 = Data Inputs; E = Enable Input 
Figure 3. Logic Diagram 


FUNCTION TABLE 


INPUTS OUTPUT 
Do Dy, Ds Ds Dy, Ds De Dy Q 


> 
no 
rm 


SE LLL rrr LLL Le eee 
KEEEEEEEL eee errs re 
Ler rer rrr rrr rer rrr re 
x KK KKK KKK KKK KK KO 
<x KK KK KK KK KK KK OK XK 
x KK KK KK KK KK LT KKK XK 
x KKK KKK KK LK KK KK XK 
x KK KK KK LT KKK KK KK OK 
x KK KK LD KK KK KK KK OK OK 
<x KK LT KK mK mK mK mK OK OK OK OK OK OK 
<x LT KK mK mK KK mK KK OK OK OK OK OK 
mTroretreir terete tireir ire 


L 
a 
H 
H 
L 
L 
H 
H 
cs 
L. 
H 
H 
L 
L 
H 
H 
X 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 

X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


a 
°C 


a = 
DC OPERATING CONDITIONS 


10K ECL 
PARAMETER 


Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 


Ta =-30°C: 
Ta = +25°C 
Ta = + 85°C 


Ty Maximum junction temperature 


-5.2 


HIGH level input voltage 


HIGH level input threshold voltage 


Ta = +25°C 


Ttas-20 |[-vee0| | ‘| av 
tas tere [-ves0[ | | av 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’? 


(Paraweren «SN | we | wax | wr | TesTcONmTONS? 
Ta =0%6 | =1060 | 
HIGH lel Tyzrasc | 660 | 
a= asc | 000 | 
ta==s0%6 | 1060 | 
Tansee | -s60 | 
a= vac | -o0 | 
ae 

: a 
— 

_ 

— 


Using Vinmax and Vitmin, apply a functional 
pattern as indicated in the Function Table 
and measure Voy on the output. 


Apply Vi.7 to E input and apply a functional 
pattern using Vitmax and Vitmin as indicated 
in the Function Table and measure Voyt 

on the output. 


HIGH level output 


VOHT threshold voltage 


Apply Vint to E input with Vinmax applied to 
all other inputs. 


LOW level output 
threshold voltage 


[tases [| 
hour toeae = 1850 
ov 
[tyes [P| aes Ta 
os ee 
[tyn-o0e [os [| a 
[ta ero [os [Ta 
[tarvaso [os [fT a 
fe [ma 
a = +25°C 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


VOLT 


Apply Vitmax to all inputs. 
Apply Vitmax to E input with Vitmin applied 
to all other inputs. 


Taare | 
Cel 


HIGH level 


| 
id input current 


Apply Vitmin to each input under test, 
one at a time, with Vinmax applied 
to all other inputs. 


LOW level 
input current 


AVoL 
AVeE 


Reference bias 
voltage 
compensation 


AVeE 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 

ViHmax  — Maximum HIGH level input voltage (the most positive Vjy). 
Vormax (— 810 mV) YLESIIEEL MY Yf f SIIIT4, ViHT - HIGH level input threshold voltage. 
Vonmin (— 960mV) ee Lei 2 wu Vitt - LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin  —Minimum LOW level input voltage (the most negative V\,). 

VoHmax ~— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vor (— 1630 mV) 1 VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) ty withthe whi bets, VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voumin (= 1850mV) Wa YW Votmax — ae LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
(- _ tenia V) - Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
IT Vint conditions. 
(-1475mV) (-1105mV) VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(— 1290 mV) 


St 
SS 
SN 


SSS 
SS 


SIN 


Z 
1) 


Ne 
3288 


: 


DFO5480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER UNIT TEST CONDITIONS 
Fin [max | win [yp [wx | in [tax 

tpHL D, to Q 15 4.7 15 3.0 4.5 16 4.8 Figs. 5, 6, 7 
tpLH Propagation delay 1.9 6.3 
tpHL A, to Q 1.9 6.3 
teLH Propagation delay 0.9 3.3 1.0 2.0 2.9 1.0 3.1 Figs. 5, 6, 7 
ty, 42=sE to Q 09 | 33 | 10 | 20] 29 | 10 | 31 g 
tTLH Transition time 0.9 3.3 1.1 2.0 3.3 1.2 3.6 Fias. 5.6.7 
tTHL 20% to 80%, 80% to 20% 0.9 3.3 1.1 2.0 3.3 1B. 3.6 ae Oe Os 


AC WAVEFORMS 


+1110 mV 
A,, 0, INPUTS 


+310mV 


+1110 mV 
E INPUTS 


+310mV 


Q OUTPUTS 


WF12741S 


Figure 5. Propagation Delay and Transition Times for Address and Data Input to Outputs 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

PULSE 2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
GENERATOR 25 uF 0.ApF 0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
— — capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than % inch (6mm). 

. All unused inputs should be connected to either 

oo A ek HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Y4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed ¥4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


25 uF 0.01 LF | 


—3.2V +0.010V 


— 
TC05340S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 
tw(L) 


lh) +1110 mV 
POSITIVE 
PULSE 


| +310 mV 
tTHL _ 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


40K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 


January 30, 1986 6-244 


signefics 


ECL Products 


DESCRIPTION 


The 10165 is able to encode eight inputs 
to binary coded outputs. Each output is 
stored in a D-type latch which allows 
synchronous operation. When the clock 
input is LOW the outputs follow the 
inputs and latch when the clock goes 
HIGH. The output code is that of the 
highest order input so that any input of 
lower priority is ignored. 


The input is active when HIGH (e.g. the 
three binary outputs are LOW when 
input Do is HIGH). Output Q3 is HIGH 
when any input is HIGH, which allows 
direct extension into another priority en- 
coder when more than 8 inputs are 
used. 


The device can be used in many applica- 
tions, such as testing systems and 
checking system status in control pro- 
cessors and peripheral controllers. It can 
also be used to generate binary codes 
from random logic inputs, for addressing 
ROMs, RAMs, or for multiplexing data. 


All unused inputs must be tied LOW to 
Vit or Vee. 
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10165 
Priority Encoder/Latch 


8-Input Priority Encoder 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
are DELAY lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voeci = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10165N 
Ceramic DIP 10165F 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Do Di Do D3 Da Ds Dg D7 


CD08380S 


LS10420S 


Figure 1 Figure 2 
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LD04521S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


INPUTS OUTPUTS 
Do D, Do D3 D4 Ds Dg D7 Q3 Q2 Q; Qo 


od te Te (ae ell tall et cals © 
rere rrrr ax 
crc. xX xX 
rn ee ee ee ee > Ga 
cr oe a a a>. 4 
ror Le eR mK mK OX 
rr LK x KK MK OX 
-— cK «KKK KK OX 
a SS See eis oie b= abe ae 
rata Ler rr 
rrr rer L Ieee 
rairtrarar 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


0 to Vee 
lo 
Ts 


Output current -50 
Storage temperature -55 to +150 


s]6[6[3]<|< 


i + 
Ty Maximum junction temperature Ceramic package 165 
Plastic package + 150 


DC OPERATING CONDITIONS 


10K ECL 


PARAMETER min | Nom | Max. UNIT 
| Voc Voce Cireuit ground dE | 
| Ves Supply voltage (negative) | 
| Tar-sore | || 900 | mv 
| Tasv25rco | | | 810 | mv | 
| Tasvesro | | | -700 | mv | 
| Tar-aore |-1205] || mv 
| Ta25rc 1105] || mv 
| Tar+eso |-s095] || mv 
| Tar-a0e | | |-1500| mv | 
| Tarv25rc | | |-1475] mv 
| Tasvesrc | | |-1440/ mv 
| Tas-s0re |-1890]} || mv 
| Tas+250 |-se50] || mv | 
| Tastesrc |-te25] || mv 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Vcc2 = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified! 


ramaneren ww [ve [wax | owt | esr conomions® 
[Ta==00%6 |=r080] | -000| mv 
tas vas | 060 [| -210 | mv 
| Ta=+e5rc | -890[ | -700 | mv_| 
| Ta=-30°c |-1080/ | | mv 


HIGH level 
output voltage 


Apply Vinmax to D7 input with Vitmin applied to all other 


VOH ’ 
inputs. 


HIGH level ; ; 
D t with Vitmi lied to all oth 
voltage 


Tia vosc [-o | | wv 
Tas =00% || (-s085 | mv 


LOW level ; ; : 
P hH Vitmi | Il oth 
Vo_t output threshold Ta = +25°C ime ~ 4630 si Vit to CP input with Vi_min applied to all other 
voltage ; 


Pixevoec [| (1605 | mv 
ras-0r0[-60[ |-r675[ mv 
i ee 
cr 


LOW level 
output voltage 


VoL 


Apply Vitmax to CP input with Viimin applied to all other 


HIGH 
level 
input 
current _ Apply Vimax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Vee supply 
current 


AVou HIGH level 
output voltage 
AVeE compensation 


AVoL LOW level 
output voltage 
compensation 


Ta = +25°C 0.250 V/V 
AVer 


AVpp Reference bias 
voltage 
compensation 


AVeEE 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax | —™Maximum HIGH level input voltage (the most positive Vj). 
+ ny a PLCLATILYypitery Vit -HIGH level input threshold voltage. 
OHmin LLL LTT A i Vitt — LOW level input threshold voltage. 
Vont (— 980 mV) , Z ; Vitmin | —Minimum LOW level input voltage (the most negative Vj,). 
4 VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vour (- 1630 mV) Ee LE Le VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650 MV)  Vspefetetele Yi. aes | VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wis Wills Vounx - Mendis LOW level output voltage (the most positive Vo.) under the specified input and loading 

\ Vv conditions. 
(— 1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Viet Vint conditions. 
(-1475mV) (-1105mV) VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Se 
SSS 


SS 


U 


SINT ANY 


7 


SS 
ane 


SS 


Ves 
(-—1290mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = + 25°C Ta = +85°C 
PARAMETER UNIT 
[Min | Max | Min | Typ | Max | Min | Max 
tp_H Propagation delay 2.0 | 7.0 |} 2.0 | 45 | 7.0 | 2.0 | 8.0 ns 
tpy_ Dp, to Q, 2.0 7.0 2.0 4.5 7.0 2.0 8.0 ns 
tp_H Propagation delay 1.5 | 4.5 15 | 45 | 4.0 La |: 4.5 ns 
tpy_ CP to Q, 1.5 | 4.5 15 | 4.5 | 4.0 1o | 4.6 ns 
t,(H) Setup time 6.0 6.0 | 3.4 6.0 ns 
t,(L) D, to CP 6.0 6.0 | 3.0 6.0 ns 
th(H) Hold time 1.0 1.0 | -2.3 1.0 
th(L) D, to CP 10 1.0 | -2.7 1.0 
trLH Transition time Tel 3.5 : 2.0 3.3 ‘let 3.5 Figs. 5.7. 8 
try, 20% to 80%, 80% to 20% 1.1 SA 1.1 2.0 | 3.3 1.1 3.5 oh ee 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 5, 7, 8 


Figs. 6, 7, 8 


+1110mV 


Dn, CP INPUTS 


+310mV 


Qn OUTPUTS 


WF11761S 


Figure 5. Propagation Delay and Transition Times for Data to Output 


+1110mV 


Dr INPUTS 50% 


+1110mV 
CP INPUT 


+310mV 


WF11770S 


Figure 6. Setup and Hold Times for Data to Clock 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = + 2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR : capacitors should be NPO Ceramic or MLC type). 
= Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA \/ CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Ya inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


8 
| 25 uF 0.01 nF 


—3.2V +0.010V 
TC05350S 


Figure 7. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


10K ECL | s800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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Dual 1-of-4 Decoder With One Common and Two Individual 
Inputs (Active-LOW Outputs) 
Product Specification 


ECL Products 


DESCRIPTION 
The 10171 is a Dual 1-of-4 Decoder with 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leE) 
common address inputs, one common 


E indivi EE tos | ons | mA 
(E) and two individual enable (Eo, E}) | 10171 ns m 


npn ORDERING CODE 
The common enable (E), when HIGH, 
forces all outputs HIGH. All unused in- 
puts can be left open due to integrated 
pull-down resistors which avoid the need 
for a supply voltage. 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10171N 
Ceramic DIP 10171F 


PIN DESCRIPTION 


DESCRIPTION 


Address Inputs 


PIN CONFIGURATION LOGIC SYMBOL 


_ : 
DECODER 


Figure 1 Figure 2 


CD08390S 


LD04530S 
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L004891S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


ENABLE INPUTS INPUTS OUTPUTS 


H H 
L H 
H 5 
H H 
H H 
H H 
H H 


2 SS OS ae Ce OR Wl 
se OS es ee a ee 
aaa A A al coal Se 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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Unless otherwise noted, these limits are specified over the operating ambient temperature 
V V 
A 
Ts Storage temperature -55 to +150 °C 
°C 
“GS 
DC OPERATING CONDITIONS 


range.) 
UNIT 
EE 
IN Input voltage (Vij should never be more negative than Veg) 0 to Veg 
PARAMETER 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
PARAMETER 10K ECL 
lo Output source current -50 
Ty Maximum junction temperature 
Voc1, Voce Circuit ground 


Supply voltage (negative) 


HIGH level input voltage 


HIGH level input threshold voltage 


Ctasv2ee || [ars] mv 
TTtas vase | | |-mso] mv 
TTa=-a0-¢ [vee |_| aw 

Pta= +056 |-v025[ | | mv 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 


ViLT LOW level input threshold voltage 


ViL LOW level input voltage 


January 30, 1986 6-253 


Signetics ECL Products Product Specification 


Decoder 104171 


DC ELECTRICAL CHARACTERISTICS Vcc; = Vcc2 = GND, Vee =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to -2.0V +0.010V unless otherwise specified’? 


| PARAMETER =| sMIN | TYP | MAX | UNIT | __~TESTCONDITIONS? 
| Ta=-30°c | -1060 | | -890 | mv _| 
| Ta=t25c | -96c0 | | -810 | mv | 
| Ta=tasc | -890 | | -700 | mv | 
| Ta=-s0rc | -1080 | | | mv _ | 
threshold voltase (tac t2src | -980 [| [mv | or thorimats mn Pua © 
Tastesrc | -s10 | | |v 
| Ta=-30c | | | 1655 | mv 

Ta= +25 | | 

Ta=+85°C | ~1595 

Ta =-30°C 


HIGH level 
output voltage 


Apply Vitmax to E input with Vitmin applied 


VoH to all other inputs. 


For Qo and Q, outputs, apply V\.7 to E in- 
put with Viimin applied to all other inputs. 
Apply functional pattern to Ag and A; for 
other output combinations. 


LOW level output 
threshold voltage 


VoLt 


For Qo and Q, outputs, apply Vi_min to all 


Vee supply current Apply Vitmax to inputs. 


LOW level _ . es ee inputs. 
output voltage ineree = a ire Apply functional pattern to Ag and A; for 
Ta = +85°C 1825 aa -1615 other output combinations. 
HIGH level Ta = -90°C Ff 850 |] Apply Vinmax to each input under test, 
NH put aie Ta = +25°C ee one at a time, with Viimin applied to all 
Tastee | | | 220 | wa | em npub 
LOW level Ta = ~90°C pos | fT a Apply Vitmin to each input under test, 
=-+ ° . . P 
7 
5 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVoH 
AVeE 


AVoL 
AVegE 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Reference bias 
voltage 
compensation 


AVpp 
AVegE 
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NOTES: 

Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810 mV) YLELIITEN yy ff 54IT4, VIHT — HIGH level input threshold voltage. 

VoHmin (— 960mV) Cnn G Vp sarced, Vitt — LOW level input threshold voltage. 

Vont (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Votr (— 1630 mV) 4 VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) ood Chi: wi VoLtT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Vtéé5ld Votmax  —- art a LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv conditions. 
(—1880 mV) | Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier iHT conditions. 
(-1475mV) (-—1105mV) VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-— 1290 mV) 


IW 
kan. 


,Z 
Z 
Z 
y 
G 


SS 
SIN NW 


y 
1) 


Ww“. 


> 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Veco = +2.0V +0.010V, ay =-3.2V +0.010V 


Ta =-30°C Ta = +25°C Tas 485°C | + rs 
PARAMETER UNIT TEST CONDITIONS 
min | Max | min | tye | Max | Min 
tpLH Propagation delay 1.5 6.2 15 4.0 6.0 1.5 i 4 Figs. 5, 6, 7 
tow. Ao, Aa to O) 15 | 62 | 15 | 40 | 60 | 15 | 64 g 
teLH Propagation delay 18 6.2 15 4.0 6.0 15 6.4 Figs. 5, 6, 7 
teu, _ E, Ep, Ey to Q, 15 | 62 | 15 | 40 | 60 | 15 | 64 g 
tTLH Transition time 1.0 3.3 Te1 2.0 3.3 1.1 3.4 Figs. 5, 6, 7 
tru, 20% to 80%, 80% to 20%] 10 | 33 | 11 | 20 | 33 | 141 | 3.4 g 


AC WAVEFORMS 


+1110mV 
Ao, A, INPUTS 


+310mV 


+1110mV 


+310mV 


Q, OUTPUTS 


WF12751S 


Figure 5. Propagation Delay and Transition Times for Address to Output 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25yF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR . capacitors should be NPO Ceramic or MLC type). 
= Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than % inch (6mm). 

. All unused inputs should be connected to either 

SCOPE 9 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA ‘/ CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Y4 inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than Y inch 
(6mm) long for proper test. 

. C, =Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


| 25 uF 0.01 uF 


—3.2V +0.010V 
TC05360S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


tw(L) ——————> 


tw(H) ——————> 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 
{THL 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude | Rep Rate | Pulse Width 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 

The 10172 is a Dual 1-of-4 Decoder with 
common address inputs, one common 
and two individual enable (Eo, E4) inputs. 
The common Enable (E), when HIGH, 
forces all outputs LOW. All unused in- 
puts can be left open due to integrated 
pull-down resistors which avoid the need 
for a supply voltage. 


January 30, 1986 


10472 
Decoder 


Dual 1-of-4 Decoder With One Common and Two Individual 
Inputs (Active-HIGH Outputs) 
Product Specification 


_— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10172N 
Ceramic DIP 10172F 


PIN DESCRIPTION 


Address Inputs 
Enable Inputs 
Data Outputs 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


CD08400S 


Figure 1 Figure 2 
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LD04561S 


KE Lee EL 
AP DDE Le 


Positive Logic: 
H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) =0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 10K ECL UNIT 
VIN Input voltage (Vij should never be more negative than Veg) FO toes Cd 
lo m 


V 
V 
a 

C 


Ts Storage temperature -55 to +150 
Ty Maximum junction temperature 
Plastic package 


DC OPERATING CONDITIONS 


PARAMETER 


Voci1, Voce Circuit ground i. | 


VEE Supply voltage (negative) mika 
| Tasns0°¢ | || -890 | mv 

| Tart25rc | | | -810 | mv | 
| Tastes | | | -700 | mv | 
| Ta=-s0°c [-1205] || my | 
| Tas+25rc 1105] || mv 
| Tastesrc |-1095] || mv 
Tas-90re | | | -1500] mv | 
pTast25rc | | | -1475] mv | 
| Tastes | | |-1440| mv | 
| Ta=-a0°c |-te00] || mv | 
| Ta=+25°c |-1850] | | mv | 
Ta= ses |-te25] | | mv | 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


Vit LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified'* 


HIGH level . For Qo and Q, outputs, apply Viymax to Eo 
output voltage and E; inputs with Vitmin applied to all 
other inputs. 


HIGH level output For Qo output, apply Vint to E; input 
threshold voltage with Vitmin applied to all other inputs. 


LOW level output 7 Apply Vint to E input with Vitmin 
threshold voltage applied to all other inputs. 


LOW level 7 Apply Vinmax to E input with Vitmin 
output voltage applied to all other inputs. 


Apply Vitmax to each input under test, one 


HIGH level at a time, with Vimin applied to all other 


input current 


inputs. 
se ees oo Xe oe ee ee ici Uigagtoeach ut union one 
input current Tq = tee" os | | at a time, with Vitmax applied to all other 


T, = +85°C inputs. 


; Paseo 
curent — LTant25c | | ez | 77 | ma 
ptasteso | | | es | ma 


HIGH level 
output voltage 0.016 V/V 
compensation 
LOW level 
output voltage Ta = +25°C 0.250 V/V 
compensation 
Reference bias 
voltage 0.148 V/V 
compensation 

NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has beeb established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


January 30, 1986 6-260 


Signetics ECL Products Product Specification 


Decoder 10472 


NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vormax (— 810 mV) IIsss, VIHT — HIGH level input threshold voltage. 
Vonmin (— 960mV) socred, Viut — LOW level input threshold voltage. 
Vonr (- 980mV) Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Votmax —- ike LOW level output voltage (the most positive Vo.) under the specified input and loading 
V conditions. 
(—1880 mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. 
(-1475mV) (- 1105mV) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


SSS 


J 
3 


anak 


Vout (-— 1630 mV) 
Voumax (— 1650 mV) 


Ves 
(-1290mV) 
DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 
teLH Propagation delay : i ; : : By 5 67 
tPHL An, En to Qn ‘ : j ' ' : : Ber Sy Os 
tpLH Propagation delay : ; . : : : : = 5 67 
tpHL E to Q, : : ; : i : : alli ia, 
tTLH Transition time , ; A ; : Fj 6.7 
try, 20% to 80%, 80% to 20% , ; OB: a 


AC WAVEFORMS 


+1110mV 


Ao, Ay Ep, E, INPUTS 
+310mV 


+1110mV 
E INPUTS 


+310mV 


Q,, OUTPUTS 


WF12761S 


Figure 5. Propagation Delay and Transition Times for Address and Enable Inputs to Outputs 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Veco = + 2V £0.010V, Vee =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25yF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 

. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 

. All unused outputs are loaded with 5022 to GND. 

. Ly and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


25uF 0.01 uF 


—3.2V +0.010V 
TC05370S 


Figure 6. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 


tTLH tTHL es 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10173 is a quad 2-input multiplexer DELAY (-lee) 
with latched outputs. Each multiplexer 


has two inputs, selected by the common 


Select (S) input. Outputs are latched ORDERING CODE 
Voci = Vec2 = GND; Veg = -5.2V 


when the clock is HIGH. All unused 
PACKAGES 
Ta =-30°C to +85°C 


inputs must be tied LOW to Vi, or Veg. 
Plastic DIP 10173N 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Do Di De D3 D4 Ds 


CD08410S 
LS10430S 


Figure 1 Figure 2 
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FUNCTION TABLE 


Positive Logic: 


L004570S H = HIGH state (the more positive voltage) = 1 
. ; . L =LOW state (the less positive voltage) = 0 
Figure 3. Logic Diagram X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VEE Supply voltage 

VIN Input voltage (Vix, should never be more negative than Veg) 
. 
iS 


T Storage temperature -55 to +150 
DC OPERATING CONDITIONS 


_ j_Min_| Nom | Max 


VEE Supply voltage (negative) -5.2 V 


— “C¢ 


Ty Maximum junction temperature 


= 
> 
| 
I 
w 
io) 


Vin HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Vec2 = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


—PanaweveR | min | typ | max | unit | TEST CONDITIONS? 
| Ta=-90°c [-1060| | -890 | mv _| 
| Ta=+25°c | -960| | -810 | mv | 
| Ta=+95°c | -890] | -700 | mv _| 
HIGH level |_Ta==90°C[-1000/ || mv 
output threshold | Ta=-26°C | -980| | | mv 
— | Tax-esrc [-9t0] || mw 
Low tever = | Tazzs0e | | =10 |-1655) mv 
ta=-a0%e|[-860[_|-te75 | mw 
Dn See Apply Vinmax to each input under test, one at a time, 
ith Vitmi lied Il other i ' 

inputs t,=4eo ||| 208 | with Vitmin applied to all other inputs 


HIGH level 
output voltage 


Apply Vinmax to D; input, with Vitmin applied to Do, CP 
and S inputs. 


VoH 


Apply Vint to Dy input, with Vitmin applied to Do, CP 
and S inputs. 


Apply Vi_t to Dy input with Vii_min applied to all other 
inputs. 


LOW level 
output voltage 


VoL Apply Vitmin to all inputs. 


HIGH 


mw ingot [| Taso | ao na 
current 


S, CP Ty, = +25°C P| | 250 | wa Apply ViHmax - Ss and CP inputs under test, one at a 
inputs time, with Vitmin applied to all other inputs. 

Ta = +85°C 250 pA 
oe 
Paves [os | | | aa 
Pta=-ore [| | 8 | ma 
Ptastaso [| | 66 | ma 
Ptacreso | | | 73 | ma 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


LOW level 
input current 


Apply Vitmin to each input, one at a time, with Vimax 
applied to all other inputs. 


-lee Vee supply 
current 


AVou HIGH level 
output voltage 
compensation 


AVege 


AVo LOW level 
output voltage 
compensation 


AVeE 


AVg Reference bias 
voltage 
compensation 


AVeg 
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NOTES: 
. (<s0mv) Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
OHmax (— 810m ViIHT — HIGH level input threshold voltage. 
Vonmin (— 960mV) BELEN po Vit ~ LOW level input threshold voltage. 

Vonr (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin —- Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 

Voir (— 1630 mV) VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (— 1650mV) VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) VoLmax — ae el LOW level output voltage (the most positive Vo.) under the specified input and loading 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier | Vint conditions. 
(-1475mV) (-1105mV) Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-— 1290 mV) 


“WN 
SO 


4g 
Z 
Z 
Us 
. | 
ee ye 


\S 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS eaee = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta =-30°C | = -30°C Ta = + 25°C Ta = + 85°C 
PARAMETER UNIT 
min | max | min | typ | Max | win | Max 


tp_H Propagation delay O8 | 37 1 10 | 26 | 35 } 11 5.3 
tpy_ Dp, to Q, OS | 37°) 10 | 25 | 3S |} 1.1 5.3 
tp_H Propagation delay 16] 72 | 16] 45 | 68 | 1.4 |] 68 
tpy_ CP to Q, 16 | 72 | 16 | 45 | 68 | 14 |] 68 
tp_yH Propagation delay 1.1 62 | 19 | 35 | &7 1.2 | 6.7 
tpy_ S to Q, ry — ae a — cm - 


| fa Setup time Oy to CP time D, to | ts Setup time Dn toCP 
a ee 


re seup ime stor tao] _|aoles| [a0] | m= 
rin Hod te Sto cr «dt ss | sos] [rs] | me 


trLH Transition time 1.2 | 4.0 18 2.0 3.5 1.4 4.0 Fj 5, 7, 8 
tru, 20% to 80%, 80% to 20% 12140]15 | 20] 35 | 1.4] 40 igs. 


TEST CONDITIONS 


Figs. 5, 7, 8 


Figs. 6, 7, 8 
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AC WAVEFORMS 


+1110mV 
Dy INPUT 


+310mV 


+1110 mV 


D, INPUT 


+310 mV 


+1110mV 


S INPUT 


+310mV 


C, INPUT 


Q,, INPUT 


teLH toy tei 
(S~Q,) (S>Q,) (CP>Q,) 


WF12770S 


Figure 5. Propagation Delay and Transition Times for Data to Output 


+1N0mV 
D,, S INPUTS 


+310mV 


+1110 mV 
CP INPUT 


+310mV 


WF12780S 


Figure 6. Setup and Hold Times for Data and Select to Clock 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Veco = + 2V +0.010V, Veg =-3.2V 
+0.010V. 

PULSE fz ral 2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
GENERATOR 25 uF 0.1uF 0.01 HF and 25uF from GND to VEE (0.01 and 0.1 uF 
= capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 

should be kept to less than Y4 inch (6mm). 

. All unused inputs should be connected to either 

ey A 7 Penge HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Ry =50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


8 
| 25 uF 0.01,F 


—3.2V +0.010V 


TCO05380S 


Figure 7. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 
POSITIVE 
PULSE 


+310 mV 
tTHL 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voci = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Family Amplitude | Rep Rate | Pulse Width 
10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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Dual 4-to-1 Multiplexer (With Output Enable) 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10174 is a Dual 4-to-1 Multiplexer DELAY (-lee) 
with output enable input. The 10174 


performs two 4-input multiplexer func- 


tions. The output of each multiplexer 
reflects one of the 4 data inputs deter- ORDERING CODE 


mined by the states on the two select COMMERCIAL RANGE 
inputs. An enable input is provided for Vec1 = Voce = SNP VEE = —9.2¥ 
easy bit expansion by wire-ORing sever- Ta =-30°C to +85°C 


All unused inputs can be left open due to 
integrated pull-down resistors which PIN DESCRIPTION 


avoid the need for a supply voltage. 
DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Do Di D2 D3 Da 


Voc1 = 16 
Vec2=1 
Vee = 8 


CD08620S 


Figure 1 Figure 2 
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FUNCTION TABLE 


INPUTS OUTPUTS 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 


LD04901S 


Figure 3. Logic Diagram 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Ts Storage temperature -55 to +150 
DC OPERATING CONDITIONS 


PARAMETER 


2 


s}6[6[3]<|< 


i Maximum junction temperature 


€2 


in| Nom | Max 

Voc1, Vcce2 Circuit ground Fo | o | of ve 
VEE Supply voltage (negative) — -5.2 Pt ov | 
| Tanne ||| -890 | mv 

Vin HIGH level input voltage | Ta=+25c | | | -810 | mv 
| Tansesrc | | | -700 | mv | 

| Ta=-s0°c |-1205] || mv | 

Mur HIGH level input threshold voltage | Ta=+25°c f-1105} | | sm 
| Tax#e5rc |-t095) || mv | 

| Tarnsore | | |-1500] mv | 

VILT LOW level input threshold voltage | Taste | | | -1475] mv | 
Tas tase | | |-1440] mv | 

| Ta=-s0°c |-1890/ || my | 


Vit LOW level input voltage 


V 
Pta= vase [-es0[ | | mv 
ta=+asc [-1ea5f | | mv 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 


(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to -2.0V +0.010V unless otherwise specified’? 


eases Te [nc [or [a enaont 
| Ta=-30°c |-1060] | -890 | mv 
Reet [ee] Tatar 
| Ta=-30rc |-1080} || mv 


HIGH level 
output voltage 


Apply Vinmax to Do and Dg inputs, with Vitmin applied 


V 
i to all other inputs. 


Apply Vint to Do input, with Vitmin applied to all other 


HIGH level 
_ 7 inputs. Measure Qo. 
VOHT a Ta=-25°C | -980] | | mv Apply Vint to D4 input, with Vitmin applied to all other 


inputs. Measure Q;. 


Paso [-oo] | | mv 

Ptas-are || (1685 [ 
cuput tveshotd | Ta=—25°0 | | [1680] mv _ 
TTa=-s0ro [1600/1675] mv 
Tas reso [-16s0) —_[-t650] mv 


Bi su 
ther 
inputs 


Apply Vit to OE input with Vitmin applied to all other 
inputs 


LOW level 
output voltage 


Apply Vitmax to OE input with Vitmin applied to all other 


VoL . 
inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


Ta=25rc | | | 220 | uA 


eval Ta= +85°C ee ae 
current Apply Vinmax to OE input with Viimin applied to all other 


oe 
Prascawe as [TP oa 


inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vimax applied to all other inputs. 


Ne 


-lce Vee supply 
current 


AVou HIGH level 
output voltage 
AVeE compensation 


AVo LOW level 
output voltage 
compensation 


AVeE 


AV Reference bias 
voltage 
compensation 


AVeE 


NOTES: 


1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
¥ (-s1omy) Vimax  —Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 810M VIHT — HIGH level input threshold voltage. 
Vonmin (— 960 mV) eacsisan Yo eared ViLt — LOW level input threshold ine 

Vonrt (- 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Votr (— 1630 mV) VoHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) rece “Mi dite, VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) Wédébé5 WL Votmax - di es LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv conditions. 
(—1880mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. 
(-1475mV) (-—1105mV) VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


WN 
= 


SS 
SQ 


y 
14 


MS 


? 


Ves 
(— 1290 mV) 
DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS ens = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta= Ta = 30°C Ta = +25°C Ta = +85°C 
PARAMETER TEST CONDITIONS 


tp_H Propagation delay 
tpHL Dp to Qy 


tp_H Propagation delay 
tpHL Sp to Qh 


tpLH Propagation delay 
tpy_ E to Q, 


trLH Transition time 
trHL 20% to 80%, 80% to 20% 
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AC WAVEFORMS 


+1110 mV 


D,,, S INPUTS 


OE INPUT 


Q, OUTPUTS 


WF12951S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voc2 = + 2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | O1uF 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 


+2.0V + 0.010V 


capacitors should be NPO Ceramic or MLC type). 

Decoupling capacitors should be placed as close 

as physically possible to the DUT and lead length 
should be kept to less than Y inch (6mm). 

. All unused inputs should be connected to either 

Vec1 Veco HIGH or LOW state consistent with the LOGIC 

function required. 

Qo 4. All unused outputs are loaded with 502 to GND. 

. Ly and Ly are equal length 502 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed Ya inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than ¥% inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


-3.2V + 0.010V 


TCO5550S 


Figure 6. AC Test Circuit 


+1110 mV 
NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


tTLH tTHL ie 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg = -3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10175 includes five D-latches. with 
common reset and two wired-OR com- 
mon clock inputs. When the clock is in 
the HIGH state, any change of the data 
input does not affect the output state. 
When the clock is in the LOW state, any 
change of the data input is transferred at 
the output. The outputs are latched on 
the positive transition of the clock. The 
reset input is enabled only when the 
Clock is HIGH. All unused inputs must 
be tied LOW to Vi or Veg. 


January 30, 1986 


404175 
Latch 


Quint D-Latch With Common Reset and 2 Wired-OR Common 
Clock Inputs 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leg) 


ORDERING CODE 
Veci= Vec2 = GND; Veg = -5.2V 


Plastic DIP 10175N 
Ceramic DIP 10175F 


PIN DESCRIPTION 


Rds 


TYPE 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CD08630S Vec1 = 16 
Veco='1 
Vee = 8 


Figure 1 


Figure 2 
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TO OTHER LATCHES 


TC05490S 


Figure 3. Circuit Diagram (One Latch) 


LD04910S 


Figure 4. Logic Diagram 
Positive Logic: 


H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 10K ECL 


lo 
Ts 


Ceramic package +165 
Plastic package 


Ty Maximum junction temperature 


+150 


DC OPERATING CONDITIONS 


a in| Nom | Max 


Voc1, Voce Circuit ground Fo | o | of ve 
pec Supply votegs eastne) ———SSCSC~=~“*~*~*“‘“‘*~*S*S*S~*~*sSCSC‘irtBz@C;*‘idCV~CS 
HIGH level input voltage | Ta=t25rc | | | -810 | mv | 
Pta=vere | | [700] mv | 

Paseo fovaosf [| a 

HIGH level input threshold voltage | Ta=+25°c |-1105} | fs amv | 

tas reer [-vos5[ | | mv 

Pitas [| _—|-1600[ mv 

LOW level input threshold voltage | Ta=tasrc | | [-1475] mv | 

| Tastes | | |-1440| mv | 

| Ta=-90°¢ |-te00] | |v | 

LOW level input voltage | Ta=+25°C [-1850] =| | mv | 

| Ta=+05'c |-1825] || my | 

Ta Operating ambient temperature -30 +25 | +85 


NOTE: 


When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 
to -2.0V +0.010V unless otherwise specified’? 


——rananeren [wm [re [wax [uw | test covomions? 
| Ta=-30°C |-1060/ | -800 | mv _ 
| Ta=-30rc [-to80] | | mv 


HIGH level 
output voltage 


Apply Vinmax to each Dy, input, with Vitmin 
applied to all other inputs. 


HIGH level : 
Vout output threshold | Ts = +25°C -900] | | mv | sail Mon > bial Dp input one at a time, with Vitmin 
voltage 


output threshold | Ta=+25rc | | | -1630] mv 
PTa=-a0ro [=1600) [1675] mv 
P tastes [-1es0] [1680] mv 
PTa= testo |-ve25] _|-s15] mv 
Ptaa-ore [|| eo | va 
omer Tastes | | | 200 | aa 

Pasteso | | | 0 | a 


Apply Viit to each input, one at a time, with Vitmin 
applied to all other inputs. 


LOW level 
output voltage 


VoL Apply Vitmin to all inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


HIGH 


level 
current Apply Vinmax to R input with Vitmin applied to all other 


Pia=vosc | [| 650 [an 
Tan 
Pias-00re ||| ser | ma 
Pasvasc | [ve | a7 | ma 
Pia=vose | |_| 107 | ma 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


-lee Vee supply 
current 


AVon HIGH level 
output voltage 
compensation 


AVeE 


AVoL LOW level 
output voltage 
AVeE compensation 


AVgp Reference bias 
voltage 
compensation 


AVegE 
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NOTES: 

Vitmax  — Maximum HIGH level input voltage (the most positive Vj}). 
VoHmax (~ 810mV) YPIIIsssiliy BE VIHT — HIGH level input threshold voltage. 

Voxmin (— 960mV) bnmntisinn Y Ge sae Vitt - LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin ~ Minimum LOW level input voltage (the most negative Vj). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 

Votr (- 1630 mV) Age VoHT -HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) yusrslsge y/o tes wy, ; Vout -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin(- = LLL LLL Votmax - joel lil level output voltage (the most positive Vo,) under the specified input and loading 

LL : 
(- WER yy Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iT Vint conditions. 
(-—1475mV) (-1105mV) Vep — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-— 1290 mV) 


eh 
<n 
Sh 


i 


- 


OF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Vee =-3.2V +0.010V 


PARAMETER i sn wax | TEST CONDITIONS 
Typ | 


tpLH eee delay 


t CP, t 
PHL CPp to Qh Figs. 6, 8, 9 


Figs. 7, 8, 9 


ttLH Transition time 
ttH_ 20% to 80%, 80% to 20% 
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R INPUT 


CP, OR CP, INPUT 
(OTHER INPUT HIGH) 


D,, INPUT 


O,, OUTPUT 


D,, INPUTS 


CP, CP, INPUTS 


January 30, 1986 


80% 
50% 
| 20% 


teLH teHL teLH 
(D0, Q,) ( Dd, _ Q,) (CP, er, Q,) 


Figure 6. Propagation Delay and Transition Times 


Figure 7. Setup and Hold Times for Data to Clock 


6-281 


10175 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


inal iin 


80% 
{| 50% 
20% 


WF 12881S 
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Signetics ECL Products Product Specification 


Latch 104175 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
sv en 1. Vocs = Voce = +2V. £0.010V, Veg = -3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Ly are equal length 502 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q2 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C. = Fixture and stray capacitance <d3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


-3.2V + 0.010V 
TC05481S 


Figure 8. AC Test Circuit 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


+310 mV 


ttLH tTHL ‘ae 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voeci = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p | 1MHz | 500ns | 20+0.2ns | 20 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10176 includes six high-speed mas- 
ter-slave D-type flip-flops with one com- 
mon input Clock for all six. Data enters 
into the master during the LOW state of 
the Clock and is transferred to the slave 
during the positive-going Clock transi- 
tion. Due to the master-slave structure of 
the device, a change in the information 
present at the data (D,) input will not 
modify the output information at any 
other time. All unused inputs must be 
tied LOW to Vi_ or Vee. 
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10176 
Flip-Flop 


Hex D-Type Master-Slave Flip-Flop 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (~lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10176N 
Ceramic DIP 10176F 


PIN DESCRIPTION 


CP Clock Input 


PIN CONFIGURATION LOGIC SYMBOL 


CD08640S 


Figure 2 


Figure 1 
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Flip-Flop 10176 


FUNCTION TABLE 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 

TO OTHER FLIP-FLOPS L = LOW state (the less positive voltage) = 0 
aici X = Don't Care 


NOTE: 
C at LOW state; data enters into the master. A clock H means a clock transition from a LOW to a HIGH state; 
data transfer to the slave output. 


Figure 3. Logic Diagram 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


VIN Input voltage (Vix should never be more negative than Veg) 0 to Veg 


VEE Supply voltage 


lo Output source current 

Ts Storage temperature -55 to +150 
+ 165 
+ 150 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 
ae min | nom | wax | 


[ens Voce Grout gond——Ss—=“—*“‘*~*S*S*S*S*S*S*S*~<“—s*~“—s*s~*~*sé~srS PP 
vec Swe wotage oon) ——SSSSCSC~=~“~“~*~‘“~*~*~*~*~*~SCSC~‘it SY 


p Tas-s0°c | || -890 | mv | 

HIGH level input voltage Ta = +25°C Ff | 810 | mv 
Ta=+e5c | | | 700] mv | 

| Tasns0re [-1205] | | mv 

HIGH level input threshold voltage | Ta=+25ec |-1105] =| | mv | 
| Ta=+e5'c [-1095] || mv | 

| Tas-s0°c | || -1500| mv | 

LOW level input threshold voltage | Ta=tasrc | | | -1475| mv | 
p Tartare | | |-1440| mv | 

| Ta=-s0°c |-te90] || mv 

LOW level input voltage | Ta=+25°C |-1850| =| |smv | 


mV 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Flip-Flop 10176 


DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V +0.010V, Ta = -30°C to + 85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’? 


PARAMETER Min | typ | Max | UNIT TEST CONDITIONS? 
Ta = -30°C -1060 -890 ; ; , 
HIGH level | Ta=-30°C |-1060/ | -890 | mv _ Apply Vitmin to CP input with Viymax applied to all other 
output voltage Ta = +25°C }-960} | -810 | mv | inputs. iy CP from Vitmin tO Vinmax and 
Ta=-0¢ |-to80] || mv 
* Apply Vitmin to CP input with Viymax applied to all other 
Ta=+25°C | -98 = 
A 1 an oe re inputs. Raise CP from Vitmin to Vit and measure Vopr. 


HIGH level 
Vout output threshold 
voltage 


LOW level 
Vo_t output threshold 
voltage 


LOW sir Ta =+25°C |-1850 vs Vitmin to gee Raise CP input from 
output voltage  T,= 485°C | itmin tO Vimax. Measure Vo,. 

Ta = -30°C 0 a 
Other Apply Vinmax to each D, input under test, one at a 
: =+ , , : : 
inputs Ta= ¥25°C || | 220 | wa time, with Vitmin applied to all other inputs. 

CP 
input 


Apply Vitmin to all inputs. Raise CP input from Viimin to 
Vint and measure Vo T. 


HIGH 
level 
input 
current 


NH 


| T=ta5rc | | | sto | pA Apply Vitmax to C input with Vitmin applied to all other 
inputs. 
Ptaz-eoo [os [| | va 
soba pee tele Seemann ee aes 
ce a a ae 


' HIGH level 
output voltage 0.016 
compensation 
LOW level 
output voltage Ta = +25°C 0.250 V/V 
compensation 
Reference bias 
voltage 0.148 V/V 
compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Flip-Flop 10176 


NOTES: 
”" Vitmax  — Maximum HIGH level input voltage (the most positive Vj}). 
VoHmax (~ 810m ViHT - HIGH level input threshold voltage. 
Voxmin (— 960 mV) Ceercternn UF a caered ViLt — LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin -— Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 

Voir (- 1630 mV) VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650 mV) — hi VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) pe Yt Votmax - ser a level output voltage (the most positive Vo.) under the specified input and loading 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
\LT Vint conditions. 

(-—1475mV) (-1105mV) VesB - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


= 
<ang 
Sh 


SSS 
SOs 


y 
14 


Ws 


; 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER UNIT TEST CONDITIONS 
| ae | an | a 
Zz 


| fax Maximum clock frequency | 125. 125 | 150 | 125 | 


tpLH Propagation delay 1.6 -_ 1.6 1.6 = Fics. 5. 7.8 

tpHL CP to Qn 16 | 46 | 16 1.6 | 5.0 ie Hs 
i Seip ino ec fas fest | [as| [re | 
ee 8 se ica 


ttLH Transition time 1.0 | 4.4 | 1.1 40 | 1.1 | 4.4 a a 
tTHL 20% to 80%, 80% to 20% 1.0 | 4.1 | 1.1 4.0 | 1.1 | 4.4 IQS. 9, /, 


AC WAVEFORMS 


+1100 mV 
CP INPUT 
+310 mV 


Q,, INPUTS 


WF 12900S 


Figure 5. Propagation Delay and Transition Times for CP to Q, 


+1110 mV 


D,, INPUTS 


+310 mV 


+1110 mV 
CP INPUT 


+310 mV 
WF12890S 


Figure 6. Setup and Hold Times for D, to CP 
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Flip-Flop 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 
i“ | | | 
Y cl. 25 uF Our 


L,—>|~<— L, —> 
SCOPE i 5 SCOPE 
CHANNELA . CHANNEL B 


PULSE 
GENERATOR 


8 
25 uF 0.01uF 


—3.2V+0.010V 


TC05710S 


Figure 7. AC Test Circuit 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


{THL —_ 


INPUT PULSE REQUIREMENTS 


Product Specification 


10176 


NOTES: 

1.Vcoci1 = Vec2 = + 2V £0.010V, Vee =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Voc, 
0.01uF and 25uF from GND to Veg. (0.01 and 0.1uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. CL = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


WF12390S 


Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10179 is a Look-Ahead Carry Block. 
It can be used in conjunction with the 
10181 4-bit arithmetic/logic unit to per- 
form a high order look-ahead carry, in 
applications requiring high-speed arith- 
metic operation on long words. All un- 
used inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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40179 
Look-Ahead Carry Block 


Look-Ahead Carry Block 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10179N 
Ceramic DIP 10179F 


PIN DESCRIPTION 


ee 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


Go Gi G2 G3 Po Py 


CDO08650S 
LS10470S 


Figure 1 Figure 2 
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Look-Ahead Carry Block 10179 


LD04931S 


Figure 3. Logic Diagram 


LOGIC FUNCTION 
Pg =P, + Po ta + Py, Ph =Pp-1 
Gg = G4 (G3 + P4) (Go + Pg + Pa) (Gy + Po + Pg + Pa), Gn =Gn-1, Pn =Pr-1 
Cn+2= Go (Gy + Po) (Cp + Py +Po), Gp = Gnp—1, Pa = Pr-1 
Cnh+4 = Ga (G3 + Py) (Go + Gg + Pa) (Gy + Po + Pg + Pa) (Cp + Py + Po + Pg + Pa), Gn =Gn-1, Pa =Pr-1 
In Positive Logic: H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
The overall carry function is invariant with the polarity (positive or negative) of the logic if the P and G inputs are interchanged. 
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Look-Ahead Carry Block 40179 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
a min wom | wax | 


Voc1, Voce Circuit ground Fo | o | o | v | 
[Vee ___—Suppy votege eaatne) ——SSSSC~“*~*~“‘~*S*S*S*S*S*S*S*~SCSC‘“rBzYCOC*C‘idSC CS 
cee 
Pta=s2re | | [610] mv 
P Tastes | || -700 | mv 
| Ta=-a0°c |-1205) | |v | 
| Ta=+25°c |-1105] || mv | 
| Ta=+e5rc |-t035] | | my | 


C 


/3}6|6|3]<|< 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


a 
| Tasesro |-te25| | 
| Ta Operating ambient temperature | =90 | #285 | 405 | oc 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Look-Ahead Carry Block 10179 


DC ELECTRICAL CHARACTERISTICS Voc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading with 502 


to -2.0V +0.010V unless otherwise specified’? 
| paRaweteR =| sin | typ | max | unit | TEST. CONDITIONS? 
[Ta==a0re [-1080[ | -890 | mv 
[Taz tase | -960 |_| -ato | mv_| 


| Ta=+esrc | -e00 | | -700 | mv 


HIGH level 
output voltage 


For GG output, apply Vimax to all Gp, inputs with Vitmin 


VOH ; 
applied to all other inputs. 


HIGH level Ta=-30°c |-1080| | |v 
Vout output Ta = +25°C ~980 oe For GG output, apply Viy7 to each G, input, one 
threshold at a time, Vitmax applied to all other G, inputs. 


voltage Ta = + 85°C 


LOW level Ta =-30°C | | = 1655 
V ouput Ta = +25°C ~1630 For GG output, apply Vi_t to Gg input with Viymax 
dal threshold |_| = 1630, applied to all other inputs. 


Ta = +85°C 
Ta ==-30°C 
Ta = + 25°C 
Ta = + 85°C 
Ta = -30°C 
Ta = + 25°C 
Ta = +85°C 
Ta = -30°C 
Ta = + 25°C 
Ta = +85°C 


| 225 | 
| 225 
HIGH Ta =-30°C | 565 | yA 


se P T=taec | | | 355 | pA | ee — to Po input with Vitmin applied to all 
P taza || ‘| 700 | nA 
Ptasvero | | (| 440 | oA 
| Tastee | || 440 | HA 
Ptas-aoe | | —~*| 680 | oA 
Pe [tas vesro [| ‘| 905 | aa 
Pta=reso | |_| 905 | aa 
Ptas-aro [os | | | +A 
Ptasvec [os | | | wa 
Pta=+e5 | 03 | [| (| oA 
Pta=-sore || «| 78 | ma 
Pta=tese || 68 [72 [ ma 
Pta=rerc | | | 79 | ma 


0.148 V/V 
AVEE compensation 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional noise 
immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying power for at 
least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the printed circuit board. Test 
voltage values are given in the DC Operating Conditions and defined in Figure 4. 


420 | 
270 
270 
[360 


430 
270 
270 
360 


voltage 
— 1890 


-— 1850 
- 1825 


LOW level 
output voltage 


For GG output, apply Vi_min to all G, inputs with 
ViHmax applied to all other inputs. 


mV 
mV 
mV 
mV 
mV 
mV 
mV 
mV 


Go, Gi, 
C,, inputs 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


Go, G3 
inputs 


PPP PPP Pale aieele 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


Apply Vitmax to P3 input with Vi_min applied to all 
other inputs. 


LOW level 
input current 


Apply Vitmin to each input, one at a time, with 
ViHmax applied to all other inputs. 


-lce Vee supply 
current 


AVon HIGH level 
output voltage 
AVEE compensation 


LOW level 
output voltage 
compensation 


AVpp_ Reference bias 
voltage 
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Look-Ahead Carry Block 404179 


NOTES: 
(—s10mv) ViHmax  —Maximum HIGH level input voltage (the most positive Vj). 
Voxmax (— 810m VIHT - HIGH level input threshold voltage. 
Vormin (— 960mV) Ccccrctitts Go gozed Vitt - LOW level input threshold voltage. 
Vont (— 980mV) j Vitmin Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Votr (— 1630 mV) VoHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) ees VoLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vo tmin (— 1850mV) Wd ! Votmax — ee gaa level output voltage (the most positive Vo _) under the specified input and loading 

Wiss ; 
(-1880mV) OmvV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
wt | Vint conditions. 
(-—1475mV) (-—1105 mV) VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


S 


WN 
SSS 


ZZ 
q 4 
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Ves 
(-— 1290 mV) 
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Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = + 25°C Ta = +85°C 
PARAMETER UNIT 
in | max | tin | Typ | Max | Min | Max | 
tpLH Propagation delay 3.7 1.0123 | 35 1.0 | 3.9 
tpy_ Pp, to PG 3.7 | 10 |; 18 | 35 | 10 | 3.9 
5.8 | 10; 30 | 45 | 1.0 | 6.1 
5.8 | 10} 30 ]/ 45 | 1.0 | 6.1 
5.8 
5.8 
3.5 
3.5 


TEST CONDITIONS 


1.0 

1.0 

tpLH Propagation delay 1.0 
tpLH Propagation delay 1.0 
tpHy_ Gp to GG 1.0 
1.3 
1.3 


1.0 | 32 | 55 | 1.0 | 6.1 
10) 32 | 55 | 1.0 | 6.1 
Io | 25 | 25 | To | 35 
13), 25 | 3.65 | 1.3 | 3.5 


+1110 mV 


ttLH Transition time 
trHL 20% to 80%, 80% to 20% 


AC WAVEFORMS 


+310 mV 


PG, C,, +2) CG OUTPUTS 50% 50% 
20% 20% 


WF 12960S 


Figure 5. Propagation Delay and Transition Times 
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Look-Ahead Carry Block 10179 


TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Voce = + 2V +0.010V, Veg =-3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF 0.1,F 0.01yF and 25uF from GND to Veg (0.01 and 0.1 uF 
— capacitors should be NPO Ceramic or MLC type). 
PULSE = - Decoupling capacitors should be placed as close 
GENERATOR as physically possible to the DUT and lead length 
should be kept to less than % inch (6mm). 
. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
SCOPE ! function required. 
CHANNEL A . All unused outputs are loaded with 502 to GND. 


. Ly and Lz are equal length 502 impedance lines. 
Lg the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed 1% inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than % inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed % inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 

8 better. 


25uF | 0.01uF | 


-3.2V + 0.010V 
TCOS5560S 


Figure 6. AC Test Circuit 


— —— tTHL — 
+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


i enna 


tw(H) ————_~+> 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
{THL <—— 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


TOK ECL | _800mVp-~p 20 +0.2ns | 20 +0.2ne 


Figure 7. Input Pulse Definition 
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Adder /Subtractor 


Dual 2-Bit Adder/Subtractor 
Product Specification 


ECL Products 


DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10180 is a high-speed, low power, DELAY (-lee) 


general purpose adder/subtractor. In- An, Bn to Cout 4.5ns 


puts for each adder are: Carry-in (Coin, 
C4in), Operand A (Ag, Az), Operand B 
(Bo, By). Outputs are Sum (Fo, F), Sum 
(Fo, Fy) and Carry-out (Coout, Crout)- 
Common select inputs act as control Yoo SND; Ver = ~6.2¥ 
lines to invert A or B for subtraction. A Ta=-00'C to +65°C 


propagation delay of 4.5ns, and Carry-in 


to Carry-out propagation delay of 2.2ns. 


The 10180 is designed to be used in 

special purpose adder/subtractor or in 

high-speed multiplier arrays. 

Fo. Fo. Fa Fi 


COMMERCIAL RANGE 


All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


PIN CONFIGURATION LOGIC SYMBOL 


CD08660S 
LS10480S 


Figure 1 Figure 2 
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Adder/Subtractor 10180 


LD04940S 


Figure 3. Logic Function (One Adder/Subtractor) 


FUNCTION SELECT TABLE FUNCTION iin me ae 


ears FUNCTIONS F 
FUNCTION 


ADD 
(A+B+C}) 


L 


Positive Logic: 

H = HIGH state = 1 
L = LOW state = 0 
Positive logic only: 
A’ = A®So = AOSo 


B’ = BeS, = Bos; 

Both positive and negative logic: 

F=Cj, (AB'+ AB) + Cj, (AB + AB) SUBTRACT 
Cout = CinA’ + CinB + AB’ (C; +A-B) 


Reverse 
SUBTRACT 
(C; +B-A) 


reper foeefeeeees eerie 
oeeeee 
rasefecefesss|neefovss|meefovssl=me-p 
oeeeee 
pvaeficeovse less oreelaeeefreeleme fe 
pecalpeecfasefpcralseeferrslneafener 
pase [perslnnsfesesens[peee[sefsersl 
ia a 5 od a 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


lo 
S 


Output source current -50 
t Storage temperature -55 to +150 


Ceramic package +165 


: 
DC OPERATING CONDITIONS 


10K E 
PARAMETER 


Voc Circuit ground 
Vee Supply voltage (negative) 


Ta =-30° 
Ta = +25° 
Ta = +85° 
Ta =-30° 
Ta = +25°C 
Ta = +85°C 
Ta =-30° 

Ta = +25° 

Ta = +85° 

Ta = -30°C 
Ta = +25°C 
Ta = +85°C 


Ty Maximum junction temperature 


Plastic package 


s]6[6[3}<[< 


oO 
~ 


UNIT 


-5.2 


< 


m 
mV 
mV 


Q 


Vin HIGH level input voltage 
-700 
-1205 
-1105 
-1035 


=| 


VIHT HIGH level input threshold voltage 


-1500 
-1475 
-1440 


mV 
mV 
mV 


VILT LOW level input threshold voltage 


- 1890 
- 1850 
-1825 


= 
< 


VIL LOW level input voltage 


= ee 
<|< 


o | o@ 

=|0 

o|So 
313 


| 
id) 
o 
+ 
i) 
oO 
+ 
ee) 
oO 
° 
O 


Operating ambient temperature 
NOTE: 


When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Adder/Subtractor 


10180 


DC ELECTRICAL CHARACTERISTICS Vcc =GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading with 50Q 


to -2.0V +0.010V unless otherwise specified! 


HIGH level 
output voltage 


asses [wo | 
Tasseee [owe | | | ow 
Paso || | [mw 


Po eee oe 
/Tas-a0°¢ | -te90 | | -1675 | mv 
| Ta=+26c | -1e60 | | -1650 | mv 


Ta =-80°C 
Ta = +25°C 
Ta = +85°C 
Ta ==-80°C 
Ta = +25°C 
Ta = +85°C 
Ta = -30°C 
Ta= +25°C 
Ta = +85°C 
Ta = -30°C 
Ta = +25°C 
Ta = +85°C ‘ 


Ta =-30°C 
a ee 


HIGH level output 
threshold voltage 


LOW level output 
threshold voltage 


LOW level 
output voltage 


Coin 
Cin 
outputs 


HIGH 
level 
input 
current 


LOW level 
input current 


Vee supply 


=-+ 2 
current Ta a 


mA 
mA 
HIGH level 


output voltage 
compensation 


LOW level 
output voltage 
compensation 


Reference bias 
voltage 
compensation 


NOTES: 


TEST CONDITIONS? 


Using Vinmax 2Nd Vitmin, apply a functional 
pattern as indicated in the FUNCTION TA- 
BLE and measure Voy on the respective 
outputs. 


Apply Vint or Vitt to one input at a time 

while applying Vinmax OF Vitmin to all other 
inputs in accordance with the FUNCTION 

TABLE and measure Voyt on the respec- 
tive outputs. 


Apply Vitt or Vint to one input at a time 

while applying Vinmax OF Vitmin to all other 
inputs in accordance with the FUNCTION 

TABLE and measure Vo,t on the respec- 
tive outputs. 


Using Vinmax 4nd Vitmin, apply a functional 
pattern as indicated in the FUNCTION TA- 
BLE and measure Vo, on the respective 
outputs. 


Apply Vitmax to each input under test, 
one at a time, with Vii_min applied 
to all other inputs. 


Apply Vitmin to each input under test, 
one at a time, with Viymax applied 
to all other inputs. 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 

Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
Votmax (— 810mV) _1 YIUIMIEN YY f SITET, ViIHT - HIGH level input threshold voltage. 
Voxmin (- 960mV) ETE G ox 3 Vit - LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin -Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Vour (— 1630 mV) Vout -HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) soomeawed y/o VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (- 1850mV) WLLL: Votmax  — Maximum LOW level output voltage (the most positive Vo,) under the specified input and loading 

V Li conditions. 
(— 1880 mV) — 810m Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vier | Vint conditions. — — 
(-—1475mV) - VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Sew 
=a 


NY 


Y; 
i * 
3 


SS 


? 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc =+2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta =+25°C Ta = +85°C 
PARAMETER UNIT 
min | max | min | typ | Max | min | Max 


teLy Propagation delay 1.3 5.8 18° | 45 5.4 1.1 5.8 
tPHL Ao, Ai, Bo, Bi, to Fo, Fy 1.3 5.8 1.3 4.5 5.4 1.1 5.8 
teLH Propagation delay 1.0 3.4 1.0 2.2 3.3 0.9 
teHL Coin to Coout 1.0 3.4 1.0 2.2 3.3 0.9 


TEST CONDITIONS 


Figs. 5, 6, 7 


teLy Propagation delay 


tPpHL So, S1 to Fo, Fy ie 
tTLH Transition time 1.0 3.8 el 2.4 a d 3.9 
tTHL 20% to 80%, 80% to 20% 1.0 3.8 : 2.4 a7 3.9 


AC WAVEFORMS 


+1110 mV 


An, Bn, Sn, Coin INPUTS 


Fo, F1, Coout OUTPUTS 


tPHL 


Fo, F; OUTPUTS 50% 50% 
20% 20% 


tTLH a6 — tTHL 


WF11810S 


Figure 5. Propagation Delay and Transition Times for Operands, Selects, 
and Carry-in Inputs to Carry-out and Sum Outputs 
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TEST CIRCUITS AND WAVEFORMS 


re NOTES: 
TeOe = CONN 1. Vog = +2V +0.010V, Veg =-3.2V +0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Vee. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 


PULSE physically possible to the DUT and lead length 
GENERATOR should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
function required. 
SCOPE . All unused outputs are loaded with 502 to GND. 
CHANNEL A . Ly and Lz are equal length 502 impedance lines. Ls, 
—_ the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of +1% or 

better. 


-3.2V + 0.010V 
TCO5571S 


Figure 6. AC Test Circuit for 10180 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


OK ECL | _B00mve-p 20 +0.2n8 | 20 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10181 is a high-speed, Arithmetic DELAY (-lee) 
Logic Unit. It performs 16 logic opera- 


tions and 16 arithmetic operations on 


two 4-bit words. Arithmetic or logic mode ORDERING CODE 


of operation is selected by the mode 

contro! (M). Arithmetic logic operations COMMERCIAL RANGE 

are selected by a 4-bit select input Vee1 = Vec2 = GND; Vee = -5.2V 
(So — S3) in accordance with the function Ta =-30°C to +85°C 


Propagate (PG) and a Carry Generate 


| | 
(GG) for high-speed operations on very 


long words, using a 10179 as a high PIN DESCRIPTION 


order look-ahead carry block. The inter- 
A 
C 


nal carry is enabled while the mode 
control input (M) is LOW (arithmetic 
Mode Control Input 


operation). 
o-Ag3, Bo- Bg 
Function Select Inputs 
G 
G 


All unused inputs can be left open due to 
integrated pull-down resistors which 
avoid the need for a supply voltage. 


PIN CONFIGURATION LOGIC SYMBOL 


21 20 18 #19 #1 #1 = 10 


c,Ao Bo Ar Bi Az Be 


LS10491S 


CD08670S 


Figure 1 Figure 2 
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Av, 


LDO5500S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


FUNCTION SELECT INPUTS LOGIC FUNCTION MODE ARITHMETIC OPERATION MODE 
a 


" plus (A-B) 

A plus (A-B) 

A times 2 

(A +B) plus 0 

(A +B) plus (A-B) 
A plus B 

A plus (A +B) 

(A +B) plus 0 

A minus B minus 1 
(A +B) plus (A-B) 
A plus (A+B) 
minus 1 (two's complement) 
(A-B) minus 1 
(A-B) minus 1 

A minus 1 


Be hLreoere Tr cect LL re 
hiker Lorri err cle er 
Lm krekLye Beer ee Le 


L 
L 
L 
Ls 
L 
L 
L 
i. 
H 
H 
H 
H 
H 
H 
H 
H 


Positive Logic: H = HIGH state = 1 
L = LOW state = 0 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


a 
lo 
Ts 


Output source current 
Storage temperature -55 to +150 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


10K ECL 
a /_Min_| Nom | Max 


Veen Vow Groot ond ——SSCSC~=“~*~“s*~*~‘“‘~‘“*S*~‘“‘“‘~‘~*‘s‘s‘“s*~*~sC Sd Po 
Vee Sippy votage ease) ———SSSCSC~=~“~“~*~*~*~‘“~*~*~*~*~*~*~*~*~SC‘id YS 


HIGH level input voltage 


| Tar-a0re |-1205} || mv 
| Tas+25ro |-1105] || mv | 
| Tas+asrc [-to35] || mv 
| Tas-a0°c | || =1500] mv | 
P Taseasrc | | |-1475[ mv | 
| Tasvesc | | [-1440| mv | 


VIHT HIGH level input threshold voltage 


ViILT LOW level input threshold voltage 


LOW level input voltage 


NOTE: 


When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voc2 = GND, Vee =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 502 to -2.0V +0.010V unless otherwise specified? 
Ta = -30°C 


= 


7 


Uv 


UNIT 
-890 mV 
-810 mV 
-700 mV 


HIGH level 


VOH output voltage 


= 
< 


All input/output combinations in accordance 
with the functional table. Input conditions: 
Vitmins ViHmax (for Von and Vo.) or ViLt, 
Vint (for Vont and Voit). 

Only 1 input at a time should be at Vijy7 or 
Vit. All other inputs should be at Vitimax or 
Vitmin during test. 


HIGH level output 
threshold voltage 


= 
< 


VOHT 


= 


sfsls)s sfs]e sfalejalaleyelajalelale 


mV 
mV 
mV 
mV 
mV 
mV 


-1655 
- 1630 
-1595 
-1675 
- 1650 
-1615 


LOW level output 
threshold voltage 


VoLt 


LOW level 


VoL output voltage 


220 
220 
390 
245 
245 


Apply Vitmax to each input under test, 
one at a time, with Viimin applied 
to all other inputs. 


Ta =-30°C 425 
Sn | 7, = 425°C 265 
inputs 
Ta = +85°C 265 
Ta =-30°C 460 
Ch Apply Vinmax to Cp input with Vitmin applied 
input LS zoe to all other inputs. 
Ta = +85°C 290 
Ta =-30°C 320 yA 
M _ > Apply Vinmax to M input with Viimin applied 
input Tq +e a00 v to all other inputs. 
Ta = +85°C 200 


Ta = + 85°C 


‘= 
> 


Apply Vitmin to each input under test, 
one at a time, with Viymax applied 
to all other inputs. 


LOW level 
input current 


= 
> 


> 


mA 
mA 
mA 


150 
145 
150 


Vee supply 
current 


— 


30 


Apply Vitmax to all inputs. 


=leE 


EBLELE LE 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER own. | typ | MAX UNIT TEST CONDITIONS? 


AV HIGH level 
RY output voltage 0.016 V/V 
a compensation 


LOW level 
output voltage 
compensation 


AVoL 
AVeE 


AV Reference bias 
Ve voltage 0.148 V/V 
Ee compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


NOTES: 
ViHmax  —Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (— 810mV) GLTTTIT aT iy Vint - HIGH level input threshold voltage. 
Vorimin (— 960 mV) eee fee Vitt — LOW level input threshold voltage. 
Vonr (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


RS tt 
uk \) 
SS 


Vor (— 1630mV) 


Votmax (— 1650mV) wi VoLT -LOW level output threshold voltage with the inputs set to their respective threshold levels. 
ZL 


Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
LT Vint conditions. 
(-—1475mV) (-—1105mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-— 1290 mV) 


Votmin (- 1850mV) 


DF05480S 


Figure 4. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS Voc; = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


UNIT | TEST CONDITIONS’ 
ee eee 
teLH Propagation delay 


1.0 5.1 3.1 5.0 14 5.4 Figs. 5, 6, 7 
tPHL Ch to Ca+4 : 5.1 3.1 5.0 1.1 5.4 Ao, Ai, Ao, A3 
tTLH Transition time? 1.0 3.2 1.0 2.0 3.0 1.0 3.2 Figs. 5, 6, 7 
tTHL C. to Cana 1.0 3.2 1.0 2.0 3.0 1.0 3.2 Ao, Ai, As, As 


PARAMETER 


teLH Propagation delay 7.2 2.0 4.5 7.0 2.0 1S ha 5, 6, 7 
fou. «Sts 10 72 | 20 | 45 | 70 | 20 | 75 
tri Transition time? 5.3 1.5 3.0 5.0 1.5 5.3 Fe 5, 6, 7 
tri, «= Gn 10: Fy 53 | 15 | 30 | 50 | 15 | 53 


teLH Propagation delay 2.6 10.4 3.0 6.5 10.0 3.0 10.8 Figs. 5, 6, 7 
teHL A; to F, 2.6 10.4 3.0 6.5 10.0 3.0 10.8 g 

oye . 2 
tTLH Transition time 1.3 5.4 1.5 3.0 5.0 1.5 5.3 Figs. 5, 6, 7 
tTHL A; to Fy 128 5.4 1 3.0 5.0 1.5 5.3 
tpLH Propagation delay Figs. 5, 6, 7 
teHL A; to PG So, S3 


2.0 3.5 lal 3.8 Figs. 5, 6, 7 
2.0 3.5 tel 3.8 So, $3 


tTLH Transition time? 

tTHL A; to PG 

tpLH Propagation delay 2.0 4.5 7.0 y ee | 7.7 Figs. 5, 6, 7 
tH A; to GG 20 | 45 | 70 | 1.3 | 7.7 Bo. Bas Big. C 
tTLH Transition time? 1.5 4.0 Figs. 5, 6, 7 
tTHL A; to GG 1.5 4.0 Ao, Az, Az; Ch 
teLH Propagation delay 5.0 7.0 Figs. 5, 6, 7 
tPHL Ay to Cn+4 5.0 7.0 Ao, Az, A3, Cn 
try Transition time? 3.0 1.0 3.2 Figs. 5, 6, 7 
tTHL A; to Ch+4 3.0 1.0 Bs Ao, Az, A3, Cr 
teLH Propagation delay 11.3 11.0 11.9 Figs. 5, 6, 7 
tPHL B, to F, 11.3 11.0 11.9 S3, Ch 

tTLH Transition time* 1.5 5.3 Figs. 5, 6, 7 
tTHL B; to Fy 1.5 5.3 $3, Ch 

tpLH Propagation delay 2.0 Figs. 5, 6, 7 
tpHL B;, to PG 2.0 So, $3 

tTLH Transition time? 3.9 Figs. 5, 6, 7 
tTHL B, to PG 3.9 So; $3 

teLH Propagation delay ns Figs. 5, 6, 7 
tpHL B, to GG ‘ ns $3, Ch 

tTLH Transition time* 5.4 Figs. 5, 6, 7 
tTHL B;, to GG 5.4 S3, Cy 

teLH Propagation delay 2.0 Figs. 5, 6, 7 
tPHL By to Ch+4 2.0 S3, Ch 

tTLH Transition time? 3.0 1.0 Figs. 5, 6, 7 
tTHL By to Ch+4 3.0 1.0 $3, Cy 

teLH Propagation delay 10.3 6.5 10.0 10.8 ; 

tpy, —M to Fy 10.3 6.5 | 10.0 10.8 Pigs. 3,8 7 
tTLH Transition time? 4.0 5.0 1.5 5.3 

try, -M to Fy 40 | 50 | 15 | 5.3 PGS, GB # 
teLH Propagation delay 10.7 6.5 10.0 3.0 10.8 Figs. 5, 6, 7 
tPHL S; to F, 10.7 6.5 10.0 3.0 10.8 Ai, By 

tTLH Transition time® Figs. 5, 6, 7 
tTHL S; to F; iz ae A3, Bz 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


wean: alas lael lent ene 


teLH Propagation delay 1.7 8.3 2.0 6.0 8.0 2.0 8.4 Figs. 5, 6, 7 
tpHL S; to PG 1.7 8.3 2.0 6.0 8.0 2.0 8.4 A3, Bs 
trun Transition time? 0.8 5.1 11 3.0 5.0 1.1 5.2 ns Figs. 5, 6, 7 
trot S; to PG 0.8 5.1 1.4 3.0 5.0 14 5.2 ns A3, B3 
teLH Propagation delay 1.6 9.3 2.0 2.0 9.9 ns Figs. 5, 6, 7 
teHL S; to Ch+4 1.6 9.3 2.0 2.0 9.9 ns A3, Bg 
tT Transition time® 0.9 5.3 5.0 1.0 5.2 ns Figs. 5, 6, 7 
tTHL S; to Chia 0.9 5.3 5.0 1.0 5.2 ns A3, Bs 
teLH Propagation delay 15 ns : 7 et : Figs. 5, 6, 7 
tpHL S; to GG 1.5 A3, Bz 
tTLH Transition time® 0.8 6.2 0.8 3.0 6.0 0.8 6.5 Figs. 5, 6, 7 
tTHL S; to GG 0.8 6.2 0.8 3.0 6.0 0.8 6.5 A3, B3 
NOTES: 


1. Apply 1110mV to pins listed with 310mV applied to all other inputs. 
2. All transition times are from 20% to 80% and 80% to 20% (refer to Figs. 5, 6, 7). 


AC WAVEFORMS 


TEST CONDITIONS’ 


+1110mV 


ALL INPUTS 


+310mV 


ALL OUTPUTS 


WF11820S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V a 


- Voc1 = Voce = +2.0V +0.010V, Veg =-3.2V 
+0.010V 

. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


PULSE = Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 


. All unused inputs should be connected to either 
SCOPE 
CHANNEL A 


HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 50Q to GND. 

. Ly and Lz are equal length 5022 impedance lines. Ls, 

Fy the distance from the DUT pin to the junction of the 

cable from the Pulse Generator and the cable to the 

Fe Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

F3 . The unmatched wire stub between coaxial cable and 

pins under test must be less than 1/4 inch (6mm) 

GG long for proper test. 

. C, = Fixture and stray capacitance <3pF. 

PG . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of +1% or 
better. 


-3.2V + 0.010V 
TCO5580S 


Figure 6. AC Test Circuit for 10181 


+1110 mV 


| ieentinrncenencon SIG (iV 
tw(L) ——_—_——> 
| al is PPI 
80% 


+310 mV 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


tTLH tTHL ieee 
WF12390S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 10188 includes six buffers offering 
individual inputs and outputs and a com- 
mon Enable input, driving all outputs 
LOW. Each input is connected to Ver via 
a pull-down resistor resulting in high 
input impedance and eliminating the 
need for connecting unused inputs 
LOW. 


Due to open emitter outputs the 10188 
features OR capability with high fan-out 
for driving 50Q2 lines. 
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10188 
Hex Buffer 


Hex Buffer With Enable (Non-Inverting) 
Product Specification 


a TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


a 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vcec2= GND; Vege = -5.2V 
Ta =-30°C to +85°C 
Plastic DIP 10188N 
Ceramic DIP 10188F 


PIN DESCRIPTION 


ee 
ed eomen Eien 
ee 


PIN CONFIGURATION LOGIC SYMBOL 


CD08680S 


LS10500S 


Figure 1 Figure 2 
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Hex Buffer 10188 


FUNCTION TABLE 


INPUTS OUTPUT 


LOGIC FUNCTION 
Qn = Dn ° E 


LD04950S cas ° 
Positive Logic: 


Figure 3. Logic Diagram (One Buffer) H =HIGH state = 1 
L = LOW state = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL 


lo 
S 


Output source current 
£ Storage temperature -55 to +150 


Ty Maximum junction temperature 
Plastic package + 155 


DC OPERATING CONDITIONS 


10K ECL 


PARAMETER 


Voci,; Voce Circuit ground 


HIGH level input voltage 


HIGH level input threshold voltage 


6 
Panter | | [asars| mv 
i 


| Tas+25rc [-res0] || mv | 
| Tassesrc |-e25] || mv | 


LOW level input threshold voltage 


Vit LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Veg other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Hex Buffer 10188 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 


with 502 to -2.0V +0.010V unless otherwise specified’? 
PARAMETER | MIN | TYP | TEST CONDITIONS? 
Ta=-30°C | -1060 | ; 
T, = +25°C | -960 | Apply Vitmin to E input with Viymax applied 
x to all other inputs. 
Ta=-30°C | -1080 | 


HIGH level 


VoH output voltage 


Apply Viit to E input with Vimax applied to 
all other inputs. 


teestold veltage 
| Tan-s0°c | 
| Ta=+25rc | 
pTas+asc | || -1505 | mv 
| Tar-s0rc | -1e90 | | -1675 | mv 
output vottage | TAT #25°C | ~1850 | | ~1650 | mv 
| Ta=+asrc | -1e25 | | -1615 | mv 


Ta =-30°C 


Other a 
inputs | Tast25c | | 
_- 
as 


LOW level output 
threshold voltage 


Apply Vint to E input with Viymax applied to 


VOLT all other inputs. 


Apply Vitmin to all inputs. 


Apply Vitmax to each input under test, 
one at a time, with Viimin applied 


HIGH to all other inputs. 


level 
IH input 
current 


ma act 
Pasvese [fae 
a 
input current | Tazt25°c | 0s | | | uA 
Piazsesre [os [|| mn 

Cieswre |) a 
J a Ce 
Pta=vero | | 


Apply Vimax to E with Vitmin applied to 
all other inputs. 


Apply Vitmin to each input under test, 
one at a time, with Vinmax applied 
to all other inputs. 


Vee supply 


-| 
EE current 


AV HIGH level 
Ace output voltage 0.016 V/V 
EE compensation 


LOW level 
output voltage 
compensation 


AVoL 
AVeE 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Reference bias 
voltage 
compensation 


AVegp 
AVege 
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<r sreestpesnssssespssssnssssccnsesiiserserermemnesess ssssisensise ccanssng 


Hex Buffer 10188 


ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Vorimax (— 810 mV) SLLSIIIET yf f fststy, ViLT = LOW level input threshold voltage. 
Vormin (~ 960mV) eee A niin Y Cee suet, Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Vonrt (— 980 mV) VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
GUARANTEED VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
OPERATING condition. 

AREA VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voir (- 1630 mV) aor Dikz: 2 VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mV) “eet a cele” VoLmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

Votmin (— 1850mV) WLLL j-th conditions. 
Vi-min Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(-—1850 mV) conditions. 
Vier \HT VepB - Reference bias voltage. The internally generated reference voltage which is used to set the input 
(-1475mV) (-—1105mV) and output threshold level. 
Ves 
(-—1290mV) 


“WN 
SSSR 


Z 
Z 
y, 
Z 


SN 
SS 


y 
7 


ian 


‘s 


OF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


Ta = -30°C Ta = + 25°C Ta=+ _ 
PARAMETER UNIT 
jin | Max | Min | Typ | Max | Min 


teLy Propagation delay 10 | 33 | 10 | 20 | 29 | 10 | 3. os rica oS 
tpy, Dn, to Qy 10 | 33 | 10 | 20 | 29 | 10 | 33 g 

teLy Propagation delay ey 3.9 Tel 2.5 3.5 1.1 3.9 Figs. 6, 7, 8 
teu, «to Q, 11 | 39 | 11] 25 | 35 | 14 | 39 

trty _‘ Transition time 11/37 | 14 | 20 | 33 | 14 | 37 ce oe 
try, - 20% to 80%, 80% to 20% | 11 | 37 | 11 | 20 | 33 | 14 | 37 pee Sy Re 


AC WAVEFORMS 


TEST CONDITIONS 


+1110mV 


D, INPUTS 50% 50% 


= 


Qp, OUTPUTS 50% 50% 
20% 20% 


tTHL = —| —— try 


Figure 5. Propagation Delay and Transition Times for Data to Output 


WF11830S 


+1110mV 


E INPUT 


Qp, OUTPUTS 


WF11841S 


Figure 6. Propagation Delay and Transition Times for Enable To Output 
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Product Specification 


Hex Buffer 


10188 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


PULSE ~ Ee =]. 
GENERATOR wr] 25 uF 0.1,uF 1 


SCOPE ax. 12 SCOPE 
CHANNELA Vy CHANNEL B 
11 
Ry 

Yirmax 
6 

Vitmin 
5 
9 


8 
| 25 uF 0.01 pF 


-—3.2V +0.010V 


TCO05220S 


Figure 7. AC Test Circuit for 10188 


— —— tTHL 


NEGATIVE 
PULSE 
hl) eens 


tw(H) ———_——> 


POSITIVE 
PULSE 


ttLy tTHL ams 


INPUT PULSE REQUIREMENTS 


NOTES: 
1. Voc1 = Voce = +2V +0.010V, Vee =-3.2V 
+0.010V 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

3. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

4. All unused outputs are loaded with 502 to GND. 

5. Ly and Lo are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

6. Rr = 50Q terminator internal to Scope. 

7. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

8. C, = Fixture and stray capacitance <3pF. 

9. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 
better. 


+1110 mV 


+310 mV 


+1110 mV 


+310 mV 


WF 12390S 


Voci = Vec2 = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10189 includes six inverters offering 
individual inputs and outputs and a com- 
mon enable input, driving all outputs 
LOW. Each input is connected to Veg via 
a pull-down resistor resulting in high 
input impedance and eliminating the 
need for tying unused inputs LOW. 


Due to open emitter outputs, the 10189 
features OR capability with high fan-out 
for driving 50Q2 lines. 
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10189 
Inverter 


Hex Inverter With Enable 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leEe) 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10189N 
Ceramic DIP 10189F 


PIN DESCRIPTION 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


CDO08690S 


LS10510S 


Figure 1 Figure 2 
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Inverter 40189 


LOGIC FUNCTION 

Qn =Dnr E 

Positive logic 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 


LD04961S 


Figure 3. Logic Diagram (One Inverter) 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
UNIT 
m 


PARAMETER 10K ECL 
VIN Input voltage (Vij should never be more negative than Veg) a he 


V 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 


Ta = -30° 

Ta = + 25°C 
Ta = +85°C 
Ta =-30°C | -1205 
Ta=+25°C |-1105 
Ta =+85°C_ | -1035 
Ta = -30°C 
Ta = +25° 
Ta = +85°C 
Ta = -30°C 
Ta = +25°C 
Ta = + 85°C 


ek 
oO 
A 
mi 
O 
oa 


Vin HIGH level input voltage 


VIHT HIGH level input threshold voltage 


O 


ViLT LOW level input threshold voltage 


-1890 
- 1850 
-1825 


LOW level input voltage 


| 
Ww 
co) 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Inverter 10189 


DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 50Q to +2.0V +0.010V unless otherwise specified'? 


(amameren wn | rv | max | unr | TEST CONDTONS? 
output voltage | Ta=+26°c | -960 | | _-810 | mv | 
Tia=06t6 | -a50 [| 700 [mv 
| Ta=-s0°c | -1080 | || | 
Tras e260 | -se0 [| | | ! 
Pta=eec | 010 | || mv_| ober inputs 
Lowe el aud i ee a ee Tee 
threshold voltage |Tast25rc | | | 1630 | mv _| input and YVcnie anole’ to all 
| Ta=-30°c | -1890 | | -1675 | mv __ 
| Ta=+256°c | -1850 | | -1650 | mv __ 
| Ta=+e5°c | -1825 | | -1615 | mv_| 
won | 2 Diasvase [ame a] Se at od 
level |ta=tesrc | | | 205 [| wa | 10 9 ouner inputs. 
on |Ta=-30c | | | 890 | nA Te | 
er a es 
Pasvese [ss on 
|Tas-soc | 05 | | | aA | | 
Ttaasc | 0s ||| mA | on et af tine, with Virinax appiod 
cc ee iaecibialaetin 
|Ta=-30c | | || ma 
ae ae ee 


Apply Vitmin to all inputs. 


Apply Vi_t to each Dry input one at 
a time, with Vitmin applied to E 


HIGH level output 
threshold voltage 


VOHT 


LOW level 
output voltage 


Apply Vinmax to all Dy, inputs with Vitmin 


VoL applied to E input. 


LOW level 
input current 


Vee supply 


-| 
EE current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVon 
AVeEE 


AVoL 
AVeE 


Reference bias 
voltage 
compensation 


AVeB 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Inverter 10189 


Vour NOTES: 
Vilmax  —Maximum HIGH level input voltage (the most positive Vjy). 
Vormax (— 810mV) Vint — HIGH level input threshold voltage. 
Vorimin (— 960 mV) {ERR pees vonrode Vit — LOW level input threshold voltage. 
Vonrt (— 980 mV) G4 j Vitmin - Minimum LOW level input voltage (the most negative Vit). a 

Z ¢ y; VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
VA A—_ GUARANTEED condition. 
G v4 OPERATING VoHmin  —- Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
OM 
ZL4 AREA condition. 

Votr (— 1630 mV) 17," TYP VOHT -HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) Uy, T7777 ite ye Wabae; VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) Wt Yt YU Vin Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

be conditions. 
(- B80 m gee, Votmin  — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
ir |) Vint conditions. 
(-1475mV) (-1105mV) VesB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(- 1290 mV) 


DF05480S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Voc: = Veco = +2.0V +0.010V, Vee =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 

ihe D, to O, Figs. 5, 7, 8 
teLH Sig a delay : 

nie E to G, Figs. 6, 7, 8 
tTLH Transition time : 

tru 20% to 80%, 80% to 20% PRRs yt 


AC WAVEFORMS 


Dp, INPUTS 


Q, OUTPUTS 


WF11851S 


Figure 5. Propagation Delay and Transition Times for Data to Output 


+1110mV 
E INPUT 


Q, OUTPUTS 


WF11860S 


Figure 6. Propagation Delay and Transition Times for Enable to Output 
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Inverter 10189 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Voce = +2V +0.010V, Veg = -3.2V 
+0.010V. 

. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 

GENERATOR . capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A CHANNEL B function required. 

4. All unused outputs are loaded with 502 to GND. 

. Ly and Ly are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rt = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C. = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


+2.0V +0.010V 


8 
| 25 uF 0.01,F 


— 3.2V +0.010V 
TC05230S 


Figure 7. AC Test Circuit for 10189 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 
+310 mV 
tTLH tTHL |_—_ 
WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


40K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 


The 10192 contains four line drivers with 
complementary outputs. Each driver has 
a Data (D,) input and shares an Enable 
(E,) input with another driver. The two 
driver outputs are the uncommitted col- 
lectors of a pair of NPN transistors 
operating as a current switch. Each 
driver accepts 10K ECL input signals 
and provides a nominal signal of 800mV 
across a 5022 load at each output collec- 
tor. Outputs can drive higher values of 
load resistance, provided that the combi- 
nation of IR drop and load return voltage 
VLR does not cause an output collector 
to go more negative than -2.4V with 
respect to Vcc. To avoid output transis- 
tor breakdown, the load return voltage 
should not be more positive than +5.5V 
with respect to Vcc. When the E,, input is 
HIGH, both output transistors of a driver 
are nonconducting. When not used, the 
E, inputs, as well as the D, inputs, may 
be left open. 


January 30, 1986 


104192 
Bus Driver 


Quad Bus Driver 
Product Specification 


TYPICAL SUPPLY CURRENT 
(-lee) 


TYPICAL PROPAGATION 
sIne DELAY 
coe] oe Sd 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = GND; Veg = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10192N 
Ceramic DIP 10192F 


PIN DESCRIPTION 


[be-ts dC SS 
er 
09-05, 6-0 | owt Opts 


PIN CONFIGURATION LOGIC SYMBOL 


CD08710S 


LS10531S 


Figure 1 Figure 2 
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Bus Driver 10192 


REF. 
CIRCUIT 


TC04280S 


NOTES: 
A=16mA switched current source. 
Vr should not exceed +5.5V and R, and V7 should be chosen so that Vc does not go more negative than -2.4V. 


Figure 3. Simplified Circuit Diagram 


FUNCTION TABLE 


OUTPUTS 


INPUTS 
-_curent | Votage 


Qo 
Qo 


Qi; 
a; 


LD04980S 


Figure 4. Logic Function 


Basic driver operation Positive Logic: 
Vou = Vt H (Voltage) = HIGH state (the more positive voltage) = 1 
Vo = Vt - 0.016. Ri (typ.) H (Current) = Output transistor not conducting (the least current flow) 


L (Voltage) = LOW state (the more negative voltage) = 0 

L (Current) = Output transistor conducting (the most current flow) 
X = Don't Care 

Z = High Impedance (Current source turned off) 
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Bus Driver 104192 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 


Vege Supply voltage 


VIN Input voltage (Vij should never be more negative than Veg) a ee 


VT Load termination voltage 


Vo 


S 
Ceramic package 
Ty Maximum junction temperature 
Plastic package 


DC OPERATING CONDITIONS 


10K ECL 
a in| wom | wax | 


Ne Coit gad —SSC—=“*~*=“‘“‘*S™S™SCSCSCSCSCSCC*s Cd 


VEE Supply voltage (negative) 


Output voltage (at collector) 


HIGH level input voltage 


HIGH level input threshold voltage 


LOW level input threshold voltage 


LOW level input voltage 


Operating ambient temperature 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


January 30, 1986 6-320 


Signetics ECL Products Product Specification 


Bus Driver 104192 


DC ELECTRICAL CHARACTERISTICS Vcc = GND, Veg = -5.2V +0.010V, Ta = -30°C to +85°C, output loading with 502 


to Vr unless otherwise specified’ 9 


PARAMETER min | TYP | MAX | UNIT TEST CONDITIONS? 


Output For Q outputs, apply Vitmin to all inputs. 
loH current Ta = +25°C Pf | 20 | oma For Q outputs, apply Vitmin to E, inputs 
HIGH state with Viumax applied to Dp, inputs. 


Tta=reso] | | 20 | ma 
aswel [| fa 
rasare] [| [om 
rasvore] [| po 
rasawe[se[ | fom 
rassare] [| fom 


Taso] « [| [mm 
| Ta=-30c | 135 | | 18 | mA 


For Q outputs, apply Viy7 to each D, input, 
one at a time, with Viimin applied to all other 
inputs. 

For Q outputs, apply Vi.7 to each D, input, 
one at a time, with Viimin applied to all other 
inputs. 


Output threshold 
IOHT current 
HIGH state 


For Q outputs, apply Vi.z to each D,, input, 
one at a time, with Viimin applied to all other 
inputs. 

For Q outputs, apply Vit to each D, input, 
one at a time, with Vitmin applied to all other 
inputs. 


Output threshold 
lOLT current 
LOW state 


ig. Output - - For Q outputs, apply Vitmax to Dp inputs 
current | Ta=+25°C | 14 | = | 18 | mA | with Vitmin applied to E, inputs. 
LOW state PTa=te5rc | 14 | | 19 | ma | For Q outputs, apply Vitmin to all inputs. 
Output leakage | Ta=-30°c | | 300 

loz rte PTa=+25rc] | ‘| 300 Apply Vitmax to all inputs. 
impedance Ta = + 85°C Y -h 300 
snes cael Ta = -30°C a a —— Apply Vitimax to each input under 

li input current }Ta=+25c | | 265 test, one at a time, with Vitmin 

PTa=+05c | =| sf 265 | WA applied to all other inputs. 


MA 
tase [os] | | A 
Piaaverc| os] | | wa 
Ta=tarc| os | | | aa 
Pina =a | |_| 5 | ma 


Apply Vitmin to each input under 
test, one at a time, with Vitmax 
applied to all other inputs. 


LOW level 


| 
IL input current 


tee Ey tastes | [avo | 140 | ma 
current 


Ta=rasc | 14 | ma 


Ta = +25°C _ 0.250 a V/V 
0.148 V/V 
AVEE compensation 
NOTES: 
1 


. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. 


AVoy HIGH level 
output voltage 
AVEE compensation 


AVo, LOW level 
output voltage 
AVeE compensation 


AVpgp __~Reference bias 
voltage 
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Bus Driver 104192 


AC ELECTRICAL CHARACTERISTICS Vcc = 0V (GND), Veg = -5.2V +0.010V, V7 = GND (OV) 


Ta = 30°C Ta = +25°C Ta = +85°C 
— min [wax | win [tye [wax | win [x || 


teLH Propagation delay 2.0 4.7 2.0 3.0 4.5 2.0 4.8 Fias. 5.7. 8 
haa, Dn to Qn, On 20 | 47 | 20 | 30 | 45 | 20 | 48 gm a Ty 

teLH Propagation delay 25 6.3 25 3.5 6.0 25 6.6 Fias. 6.7. 8 
tou E, to Qn, On 2.5 6.3 2.5 3.5 6.0 2.5 6.6 ee os 
tTLH Transition time 1.3 3.5 1.3 2.3 3.3 1.3 3.5 ; 

brat 20% to 80%, 80% to 20% 1.3 2.3 3.3 1.3 5 Pigs Bs 8 


AC WAVEFORMS 


-890mV 
—— ~1680mV 


Qn OUTPUTS 


tPHL 


Qn OUTPUTS 50% 
20% 


tTLH — tTHL 
WF11871S 


NOTE: 
Output waveforms represent voltage across load resistor (R_,). 


Figure 5. Propagation Delay and Transition Times for Data to Outputs 


ae 890M 
E, INPUTS 50% 50% 
| -1690mV 


tPHL 


Qn OUTPUTS 


Q, OUTPUTS 


WF11881S 


NOTE: 
Output waveforms represent voltage across load resistor (R_). 


Figure 6. Propagation Delay and Transition Times for Enable to Outputs 
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Product Specification 


Bus Driver 


10192 


TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


SCOPE 
CHANNELA 


0.01 nF 


25 uF 


—5.2V +0.010V 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


SCOPE 


CHANNEL B 


Figure 7. AC Test Circuit for 10192 


tw(L) ———_—> 


tw(H) ——————» 


| * 


{THL 


INPUT PULSE REQUIREMENTS 


TC05251S 


NOTES: 
1. Voec1 = Voce = GND (OV), Veg =-5.2V +0.010V. 
2. Decoupling 0.01WF and 25uF from GND to Veg 
{0.01 uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than ¥% inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable 
to the Scope, should not exceed % inch (6mm). 

. Rt = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable 
and pins under test must be less than 4 inch 
(6mm) long for proper test. 

. C. = Fixture and stray capacitance <3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


- 1210 mV 


- 410 mV 


- 1210 mV 


- 410 mV 


WF12391S 


Vec1 = GND (OV), Veg =-5.2V +0.010V, Vz = GND (OV) 


Family 
10K ECL 


January 30, 1986 


Figure 8. Input Pulse Definition 
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Amplitude | Rep Rate | Pulse Width 
800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


signetics 


ECL Products 


DESCRIPTION 


The 10210 is a high-speed dual 3-input/ 
3-output OR line driver intended to drive 
up to six transmission lines simulta- 
neously. This feature makes the device 
particularly useful in clock distribution 
applications. The 10210 is a higher 
speed version of the 10110. It is a pin- 
for-pin replacement for the device. All 
unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 
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402410 
Line Driver 


High-Speed Dual 3-Input/3-Output OR Line Driver 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leEE) 


eo [teem 


ORDERING CODE 
Voci= Vec2= GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10210N 
Ceramic DIP 10210F 


PIN DESCRIPTION 


a 
aya, | ata Outs 8 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


LS10540S 
CD08720S 


Figure 1 Figure 2 
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Line Driver 102410 


LD05430S 


Figure 3. Circuit Diagram (One Gate) 


Qo 
Qi Qo = Qi = Q2 = Dp + Dy + D2 
Q2 Q3 = Q,=Qs5=D3+D4,+Ds5 


Q3 Positive Logic: 
Q, HIGH state (the more positive voltage) = 1 
Qs LOW state (the less positive voltage) = 0 


LDO04990S 


Figure 4. Logic Diagram 
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Line Driver 40210 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


[Vee Swoy vonage —SSSCSC~“~S~“*~*S*S*S*~*~“~*~“~‘“—~srSC‘ Sd 
°C 
C 


Ts Storage temperature -55 to +150 EY 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


10K ECL 
a min | wom | wax | 


[Veo Vow Greet gona ——SCSC=“‘*‘“*S*“‘“S*SCSCSCSCSCSCC*sC dP Po 
(Vcc Sippy votage weasive) ———SSSSC~<“~*~*~*“*~*~*~*~*~*~sSSC*dt se 


HIGH level input voltage 


Ta =-30°C 


HIGH level input threshold voltage Ta = +25°C 


Ta = + 85°C 


LOW level input threshold voltage 


LOW level input voltage Ta = +25°C 
Ta = +85°C 


Operating ambient temperature 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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Line Driver 


10210 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified'? 


PARAMETER an 
Ta =-30°C | -1060 
Tx =-30°C | -1080 


Ta = -30°C 
Ta = + 25°C 
Ta = +85°C 


Tx =-30°C | -1890 
Ta=+25°C |-1850 
Ta=+85°C | -1825 


HIGH level 
output voltage 


HIGH level output 
threshold voltage 


LOW level output 
threshold voltage 


< 
Uv 


LOW level 


output voltage 
mV 


[-1615 
| Tasso | | | es | uA 


HIGH level 
input current 


Pa-ove fos || | 


LOW level 
input current 


Vee supply 
current 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Ta = + 25°C 


Reference bias 
voltage 
compensation 


NOTES: 


Apply Vint to each Dy input, one at a time, with Vitmin 
applied to all other inputs. 


Apply Vi.t to each D, input, one at a time, 
with Vitmin applied to all other inputs. 


Apply Vitmin to all inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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Line Driver 40210 


NOTES: 
Vidmax  — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (~ 810mV) _1 Vint - HIGH level input threshold voltage. 
Lh hdhkkd dL /, A Ahdkde/ : 
VoHmin (— 960 mV) Cccatetts Go gure a Vit — LOW level input threshold voltage. 
Vonrt (— 980 mV) , ViLmin — Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


SS 
“WN 


iS 


SSS! 
Saas. 


7 


any 
Ws 
PS 


—— wee: OMA - ‘. . ‘ = 
Votmax (— 1650mV) V“ehekkhhb 4) ; VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vo.n,(—1850mV) Wd YUL Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Vi: conditions. 
(- 1880 mV) | Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
Vv, Vint conditions. 


LT 
(-—1475mV) (-—1105mV) Veep - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Xs; 


Ves 
(- 1290 mV) 


DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc; = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER TEST CONDITIONS 


tp_H Propagation delay 


tpHL Dy to Oa Figs. 6, q, 8 


Transition time 


20% to 80%, 80% to 20% Figs. 6, 7, 8 


AC WAVEFORMS 


+1110mV 


Dy, INPUTS 50% 


Qn INPUTS 


WF12790S 


Figure 6. Propagation Delay and Transition Times for Data to Output 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voc2 = + 2V +0.010V, Veg =-3.2V 
+0.010V 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR ( 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
SCOPE 5 . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
en REELS ; CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance <93pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 5022 resistors should have tolerance of +1% or 
better. 


8 
| 25 uF 0.01 uF | 


—3.2V+0.010V 


TCO05390S 


Figure 7. AC Test Circuit for 10210 


+1110 mV 


NEGATIVE 
PULSE 
+310 mV 


+1110 mV 


POSITIVE 
PULSE 


| +310 mV 
tTLH tTHL — 


WF12390S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (0V) 


19K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 8. Input Pulse Definition 


January 30, 1986 6-329 


Signetics 


ECL Products 


DESCRIPTION 


The 10211 is a high-speed dual 3-input/ 
3-output NOR line driver intended to 
drive up to three transmission lines 
simultaneously. This feature makes the 
device particularly useful in clock distri- 
bution applications. The 10211 is a 
higher speed version of 10111. It is a 
pin-for-pin replacement for this type. All 
unused inputs can be left open due to 
integrated pull-down resistors, which 
avoid the need for a supply voltage. 


January 30, 1986 


10211 
Line Driver 


High-Speed Dual 3-Input/3-Output NOR Line Driver 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


TYPE DELAY (-lee) 


A 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -5.2V 


PACKAGES 
Ta =-30°C to +85°C 


Plastic DIP 10210N 
Ceramic DIP 10210F 


DESCRIPTION 


ee 
a 


COMMERCIAL RANGE 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


1 
Vec1 Vec2 Vec2 


CD08730S LS10550S 


Figure 1 


6-330 


Figure 2 


853-0688 82178 
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Line Driver 


January 30, 1986 


Figure 3. Circuit Diagram 


Qo = Q; = Q2 = Do + D, + D2 
Q3 = Q,= Qs =D3+D,+ Ds; 


Positive Logic: 
HIGH state (the more positive voltage) = 1 
LD05000S LOW state (the less positive voltage) = 0 


Figure 4. Logic Diagram 
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LD05440S 


10214 


Signetics ECL Products Product Specification 


Line Driver 10241 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 10K ECL UNIT 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package + 150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Vece Circuit ground 


VEE Supply voltage (negative) 


HIGH level input voltage 


| Ta+26°c [1105] 
| Tasesro |-109s| || mv | 
| Ta-s0°c | | |=1500| mv | 
pTasva5ro | | |-1475| mv | 
pTasvesrc | [| [-1440] mv | 
| Ta=-s0°c |-re90] || mv | 
| Tas+25rc |-reso| || mv | 
| Tassesro |-te2s| | | mv | 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


HIGH level input threshold voltage 


VILT LOW level input threshold voltage 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg = -5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified’ 


PARAMETER jw) ave) wax | unr TEST CONDITIONS? 


Tix==s0% |=s060] | =a80 | ov 
Tina +250 | -060 | 
Tix= tes |-060 [| =700 | mv 
im 
=+25°0_[-000 | 


HIGH level 


Apply Vitmin to all inputs. 
output voltage 


VOH 


ta=-w0ro|-vo00 | 
[aw 
Pras [| [-t688 mw 
Tta=s260 | | |-ves0[ mv 
[t4=-a070 [1090] [1675 | mv 
[ta= +260 [1050] [1650] mv 
Hartel [Tan sz60 | | | 10 | ok 

Paavo | | | a0 | on 
tua [os] | fm 
Ptaasz0 [os [|| mm 
Pta=seeo [os [|| mm 
Paar || | [ma 
Ptaasz0 [| [| ae | ma 


NOTES: 


1. The specified limits represent the ''worst case’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


HIGH level output 
threshold voltage 


Apply Vit to each input, one at a time, with Vitmin 
applied to all other inputs. 


VOHT 


LOW level output 
threshold voltage 


Apply Vint to each input, one at a time, with Vitmin 


VOLT applied to all other inputs. 


LOW level 
output voltage 


VoL Apply Vitmax to all inputs. 


Apply Vinmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 


lie 
with Vinmax applied to all other inputs. 


-Iec VEE supply 
current 


AVou HIGH level 
output voltage 
compensation 


AVeE 


AVoL LOW level 
output voltage 
compensation 


AVeE 


AVap Reference bias 
voltage 
compensation 


AVeE 
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NOTES: 


Vilmax 
VIHT 
ViLT 

Nie act 
Gi ILmin 
y VoHmax 


VoHmax (—810mV) 
VoHmin (—960mV) 


V hebpleelalhatell/ ip VITMML4L, 
Gin Ay nah 
Vowr (— 980mV) 


_ sores oho, 


SN 
SW 


a 


GUARANTEED 
OPERATING 


Vv : 
AREA OHmin 


SNE 


SS 


Vour (— 1630 mV) 


Votmax (— 1650mV) Vpkbhbe 777] wi, 
met 4850mV) lll bien 


VOHT 
VoLT 
Votmax 


: 


Votmin 


Viet IHT 
(—1475mV) | (-1105mV) Vep 


DF05480S 


Product Specification 


10214 


— Maximum HIGH level input voltage (the most positive Vj). 

- HIGH level input threshold voltage. 

- LOW level input threshold voltage. 

- Minimum LOW level input voltage (the most negative Vj). 

— Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 

— Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

- HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

— LOW level output threshold voltage with the inputs set to their respective threshold levels. 

— Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

— Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

— Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Figure 5. Transfer Characteristics 


PARAMETER 
teLH Propagation delay 
tpH_ Dn to Qy 


Transition time 


20% to 80%, 80% to 20% 


AC WAVEFORMS 


D, INPUTS 


Qn OUTPUTS 


Figure 6. Propagation 


TEST CONDITIONS 


Figs. 6, 7, 8 


Figs. 6, 7, 8 


+1110mV 


50% 


WF11890S 


Delay and Transition Times for Data to Output 
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Line Driver 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


PULSE 
GENERATOR 


—ri vy 
5 CC1 


SCOPE 


CHANNEL B 


CHANNELA ‘ 


~N 


8 
| 25 uF 0.01uF 


-3.2V +0.010V 


TCO5400S 


Figure 7. AC Test Circuit for 10211 


2. 
25 uF O.1uF 
is fi fs 


Vec2 Vec2 


10. 


Product Specification 


10211 


NOTES: 
i. 


Voec1 = Veco = +2V +0.010V, Vee =-3.2V 
+0.010V 

Decoupling 0.1u#F and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 


. All unused inputs should be connected to either 


HIGH or LOW state consistent with the LOGIC 
function required. 


. All unused outputs are loaded with 502 to GND. 
. Ly and Ly are equal length 502 impedance lines. L3, 


the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

Ry = 502 terminator internal to Scope. 


. The unmatched wire stub between coaxial cable and 


pins under test must be less than 1/4 inch (6mm) 
long for proper test. 


. C, = Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 


the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

All 5022 resistors should have tolerance of +1% or 
better. 


+1110 mV 


NEGATIVE 
PULSE 


+310 mV 


+1110 mV 


POSITIVE 
PULSE 


tTHL = 


tTLH 


INPUT PULSE REQUIREMENTS 


+310 mV 


WF12390S 


Voc = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, V7 = GND (OV) 


Pulse Width 
500ns 


Amplitude 
800mVp-p 


Fampily Rep Rate 
10K ECL 1MHz 


Figure 8. Input Pulse Definition 
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tTLH tTHL 
2.0 +0.2ns 2.0 +0.2ns 
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Line Receiver 


Triple Differential OR/NOR Line Receiver (High-Speed) 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 10216 is a high-speed triple differ- DELAY (-leeE) 
ential amplifier for use in sensing differ- 


ential signals over long lines. The Refer- 


ence Bias Voltage (Vgp) is made avail- ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -5.2V 


able at pin 11 to make the device useful 
as a Schmitt Trigger or in other applica- 
tions where a stable reference voltage is PACKAGES 
Ta =-30°C to +85°C 
Plastic DIP 10216N 
mode noise rejection. If any amplifier ina Ceramic DIP 40216F 
package is not used the input of that 


necessary. Active current sources pro- 


COMMERCIAL RANGE 


vide the 10216 with excellent common- 


prevent upsetting the current source 


Qo, Qe, Qy Data Outputs (NOR) 
Q;, Q3, Qs Data Outputs (OR) 
Reference Bias Voltage Output 


PIN CONFIGURATION LOGIC SYMBOL 


16 1 
—Vec1 Vcc2 
OO 
> AT 


8 


CD08740S 
LS10560S 


Figure 1 Figure 2 
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TO OTHER 
GATES 


LDO5450S 


Figure 3. Circuit Diagram (One Amplifier) 


Q 
Q, Qo = Do; Q; = Do 
_ Q2 = D2; Q3 = D2 
Q, Q4= Ds; Q5 = Da 
Positive Logic: 
G, H=HIGH state (the more positive voltage) = 1 


L=LOW state (the less positive voltage) = 0 
Q; 


LS10810S 


Figure 4. Logic Function 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 10K ECL UNIT 
VIN Input voltage (Vij should never be more negative than Veg) 0 to Ver 


Ea 
a 
cs 


Ts Storage temperature —~55 to +150 


Ceramic package +165 
Ty Maximum junction temperature 
Plastic package +150 


DC OPERATING CONDITIONS 


Min | Nom | Max | 


Wear Voce Grout god —SSC—~—“—~sS*~—“—s—‘—C—sSs—s—‘—‘—sSCSsSCSC‘CS~CS*~S~S~S~isS CP Po | 
Vez Suny volage vesaivg) ——SSSC~=~“~*~*~*“‘“*~*S*S*~*~“‘~*~*~*~é~SCSC‘“tSCYCSC*dC 


ViH HIGH level input voltage 


= 
Ta = +25°C 


> 

ll 

| 
wo 
o 
° 
@) 


HIGH level input threshold voltage 


LOW level input threshold voltage 


Tty=-s0re [-ies0f | av 
tae rare [=1e50, |_| mv 
Tta= tase [-r0a5[ [| av 


NOTE: 
When operating at Vee other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 


DC OPERATING CONDITIONS FOR COMMON-MODE/REJECTION TEST Vcc; = Voce = GND, Veg = -5.2V +0.010V 


10K ECL 


ra UNIT 


VIL LOW level input voltage 


Vimax + 1.0V 


Vilmax = 1 .OV 


Vitmin + 1.0V 


NOTE: 


When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0. cat unless otherwise specified’ 


PARAMETER min | TYP | MAX | UNIT TEST CONDITIONS? 
T, =~30°C 4060 _890 For Qn outputs, apply ViLmin to each inverting input, one 
at a time, with Vgp applied to all non-inverting inputs 
and with Vitmax applied to all other inverting inputs. 
Ta = +25°C “Trea For Qn, outputs, apply Viymax to each inverting input 
one at a time, with Vitmin applied to all other inverting 
Ta = +85°C _890 _700 nail inputs and VeB applied to all non-inverting inputs. 
(Refer to Fig. 8) 
LOW level output _ ‘ 
Ty=-30°6 | -1890 _ 1675 
Ta=+25°C | -1050 - 4650 
Ta=+85°C | 1025 — “1618 


iascare | | df a | ma 
Tta=vas | | 2 | 25 | ma 
Piazvese [| | ar | ma 


HIGH level 
output voltage 


For Qp, outputs, apply Vi_t to each inverting input, one 
at a time, with Vgp applied to all non-inverting inputs 
and with Viqmax applied to all other inverting inputs. 
For Q, outputs, apply Viy7 to each inverting input, one 
at a time, with Vi_min applied to all other inverting inputs 
and Vep applied to all non-inverting inputs. 

(Refer to Fig. 8) 


HIGH level output 
threshold voltage 


VOHT 


For Q, outputs, apply Vij47 to each inverting input, one 
at a time, with Vgp applied to all non-inverting inputs 
and Vitmin applied to all other inverting inputs. 

For Q, outputs, apply Vi,7 to each inverting input, one 
at a time, with Veg applied to all non-inverting inputs 
and Vinmax applied to all other inverting inputs. 

(Refer to Fig. 8) 


For Q, outputs, apply Vinmax to each inverting input, 
one at a time, with Vgs applied to all non-inverting 
inputs and Vitmin applied to all other inverting inputs. 
For Q, outputs, apply Vitmin to each inverting input, one 
at a time, with Vgp applied to all non-inverting 

and Vinmax applied to all other inverting inputs. 

(Refer to Fig. 8) 


LOW level 
Output voltage 


Apply Vinmax to each inverting input under test one at a 
time, with Vitmin applied to all other inverting inputs and 
Vee applied to all non-inverting inputs. 

Apply Vitmax to each non-inverting input under test, one 
at a time, with Viitmin applied to all other non-inverting 
inputs and Vgp applied to all inverting inputs. 

(Refer to Fig. 8) 


HIGH level 
input current 


NH 


Apply Vitmin to all inverting inputs. 


-lce Vee supply 
Apply Vgp to all non-inverting inputs. 


current 


Vou HIGH level 
output voltage 
compensation 


AVeEE 


AVoL LOW level 
output voltage 
compensation 


AVeE 


AVep Reference bias 
voltage 
compensation 


AVeeE 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


Cpanaweren | wm [ rv | wax [uw | —_‘YeST COnDITONS?! 
[iqawore[-v20] —_[-s200| mv 
Dias re5%6 |-v205| —|-r160| mv 
Cta=-20°6 _|=r060[ | -a60 | mv 
for common mode | Ta=+25°¢ | -960 | | -810 | mv __ 
capt votage | [y= 260 _|-10s0] _|-1650] mv _ 

Dinars || ts | a 
Paavo [| | | 10 | ak 
Pra=soro | | [10 | wm 
NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 


Reference 
voltage 


All inverting or all non-inverting input pins are 
tied to the Vgg pin during measurement. 


VB 


HIGH level 
output voltage 


For Q, outputs, apply Viyy to inverting inputs and Vi, 4 to 
non-inverting inputs. 

For Q, outputs, apply Vi,_ to inverting inputs and Vj to 
non-inverting inputs. 


VoH 


For Q, outputs, apply Vi. to inverting inputs and Vi} to 
non-inverting inputs. 

For Q, outputs, apply Viy, to inverting inputs and Vi, 
to non-inverting inputs. 


Apply Veg to each inverting input under test, one at a time, 
with Vitmin applied to all other inverting inputs and Veg 
applied to all non-inverting inputs. (Refer to Fig. 8) 


Input leakage 
current 


-IcBo 
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NOTES: 

Vimax — Maximum HIGH level input voltage (the most positive Vj). 
VoHmax (~ 810 mV) GITITITITiyyfssttty Vit - HIGH level input threshold voltage. 

Voxmin (— 960mV) oexantpg GY VL sores, ViLT - LOW level input threshold voltage. 

Vonrt (- 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
AREA condition. 

Voit (— 1630 mV) 14 VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1650mV) Ysssslds him hea tp VoLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850 mV) Wd Yh: VoLmax — ‘car yon level output voltage (the most positive Vo.) under the specified input and loading 

Vitmin | conditions. 


pee 
~aANe 
eS NA 


eS 


Qs 
s 


(-1850 mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 


Vier IHT conditions. 
(- 1475mV) (-— 1105 mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1290mV) 
DF05480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Vcc: = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


PARAMETER 7: 
tpLH Propagation delay . ie, eee 
tPHL Dn, Dn to Qn; Qn . ‘ 7 2 i igs. ’ ’ 


UNIT TEST CONDITIONS 


Transition time 
20% to 80%, 80% to 20% 


AC WAVEFORMS 


+1N0mV 


D,, INPUTS 
+310mV 


+1110 mV 


Dn INPUTS 50% 
ne +310mV 
— tPLH 


Q, OUTPUTS 


Q, OUTPUTS 


WF12801S 


Figure 6. Propagation Delay and Transition Times for Data to Output 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V ‘i 


. Voc1 = Vec2 = + 2V +0.010V, Vee =-3.2V 
+0.010V 
. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
GENERATOR , capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
ra SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA \/ CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lz are equal length 502 impedance lines. L3, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of +1% or 
better. 


—3.2V +0.010V 
TC05410S 


Figure 7. AC Test Circuit for 10216 


NOTES: 

1. Voc1 = Voce = GND (OV), Veg =-5.2V +0.010V, 
Vr =-2.0V +0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vr, 
0.01 uF and 25uF from GND to Veg (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close 
as physically possible to the DUT and lead length 
should be kept to less than ¥4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded identically to output 
under test, substituting a 5022 termination for the 
Scope. 


INPUT UNDER TEST D OUTPUT UNDER TEST 


-5.2V + 0.010V 
TC04290S 


Figure 8. DC Test Circuit for 10216 
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<* <— tTHL tru t— 
+1110 mV 
80% 80% 
5 


0% 


20% 20% 
| -|——————_- +310 mV 
tyw(L) ——_—_——_> 
tw(H) ————_» 
| wi?) ~|——————— + 1110 mV 
80% 80% 


NEGATIVE 
PULSE 50% 


POSITIVE 


50% 50% 
PULSE 20% 20% 
| +310 mV 
= tTLH tTHL — 


WF 12390S 


INPUT PULSE REQUIREMENTS 
Voec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


Family Amplitude | Rep Rate | Pulse Width 
10K ECL | 800mVp-p | iMHz | 500ns | 20 +0.2ns | 2.0 +0.2ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 10231 is a High-Speed Dual D-type 
Master-Slave Flip-Flop. It contains Asyn- 
chronous Set (S) and Reset (R) which 
override Clock (CP) and Clock Enable 
(CE,) inputs. Each flip-flop may be 
clocked separately by using the enable 
inputs for the clocking function and hold- 
ing the Clock in the LOW state. For the 
two flip-flops to be clocked, the Clock 
must be used with the Clock Enable 
inputs held in the LOW state. 


The outputs of the 10231 change state 
with the positive transition of the Clock. 
Due to the master-slave structure of the 
device, a change in the information pres- 
ent at the data (D) input will not modify 
the output information at any other time. 
All unused inputs must be tied to Vj, or 


VEE. 


January 30, 1986 


10231 
Flip-Flop 


Dual D-Type Master-Slave Flip-Flop (High-Speed) 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


dag DELAY (-leE) 


a 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Vege = -5.2V 
Ta =-30°C to +85°C 


Plastic DIP 10231N 
Ceramic DIP 10231F 


PIN DESCRIPTION 


bata inpts 
i 
7 
a 
a 
[bate Cups 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


CD08750S 


LS10570S 


Figure 1 Figure 2 


6-344 853-0690 82178 
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Flip-Flop 10231 


— ite Tae | 
ae ae nor 


TO 
OTHER 
FLIP-FLOP nea 


aatibeiese | 
Hee 


TC05630S 


Figure 3. Circuit Diagram (One Flip-Flop) 


FUNCTION TABLES 
SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 


INPUTS OUTPUT 
ps | anes 
Qn 


LD05011S 


Figure 4. Logic Function 


Positive Logic: 
H = HIGH state = 1 
L=LOW state =0 
X = Don't Care 


*Conditions for CP and CE may be interchanged. In 
this table CE is static, while for CP and H represent a 
transition from LOW to HIGH between tp, and tp, + 4. 
**R and S=LOW. N = Not allowed 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


°C 


[Piste package [eo ~*d 
DC OPERATING CONDITIONS 


10K E 
PARAMETER 


Ty Maximum junction temperature 


i?) 
i 
Cc 


-5.2 
-890 | mV 
-810 mV 
-—700 mV 


ViH HIGH level input voltage 


3 


Ta =-30°C | -1890 


-3 


Vint HIGH level input threshold voltage 


3 


elel| = 


~1500 
~1475 
~1440 


mV 
mV 
mV 


VILT LOW level input threshold voltage 


= 
< 


VIL LOW level input voltage 


3 


cig is 


fo) 


+25 +85 


Operating ambient temperature 


NOTE: 
When operating at Vege other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values. 
(See table of DC Characteristics) 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg =-5.2V +0.010V, Ta =-30°C to +85°C, output loading 
with 502 to -2.0V +0.010V unless otherwise specified.'? 


[panaweren [ww [rw [wax] uw] tes covomions? 
Tix==30%|-1080[ [060 mv 
Ta=+25°6|-s60 | |-210 | mv 
a= +05°6|-e50| _|=700] mv _ 
rra==o0%e -v080) |_| mv 
[s00] [| mv 
sof | [aw 
[i688 mv 
LOM vel avout ry sasc| | _|-t090)_mv 
Ta=e5rc] | _[-1506| mv 
Tn= +05°6|-1025| _[-r616|_mv 
—[tar-sore] | | 050 | wa 
On TEalra= vaso] | | 20 | oa 
Ta=+e5rc] |_| 200 | wa 
rra==0r] | [050 | wa 


For Q outputs, apply Vimax to Sp, inputs with Vitmin ap- 
plied to all other inputs. For Q outputs, apply Vimax to Rr 
inputs with Vii_min applied to all other inputs. 


HIGH level 
output voltage 


For Q outputs, apply VHT to Sp inputs, with Vii_min applied 
to all other inputs. For Q outputs, apply Viy7 to Rp inputs, 
with Vitmin applied to all other inputs. 


HIGH level output 
threshold voltage 


VOHT 


For Q outputs, apply Vint to Rp inputs, with Vitmin applied 
to all other inputs. For Q outputs, apply Viy7 to S, inputs 
with Vitmin applied to all other inputs. 


For Q outputs, apply Viymax to Rp, inputs, with Vitmin ap- 


plied to all other inputs. For Q outputs, apply Viymax to Sp, 
inputs with Vi_min applied to all other inputs. 


LOW level 
output voltage 


VoL 


Apply Vitmax to each input under test, one at a time, 
with Vitmin applied to all other inputs. 


HIGH 
im ove | ne’ Tas tasrc] || 410 [ua 
current Tax +e5c] | | ato | oa | 


Apply Vimax to CP input with Vitmin applied to all 
other inputs. 


Fra=-aore] |_| 400] an 
cr [Taz vac] | | a0 | wa 
_ 
sf 
= 
_ 


LOW level 
input current 


Apply Vitmin to each input under test, one at a time, 
with Vitmax applied to all other inputs. 


Ta = +25°C : 
Ta = +85°C ‘ 


Vee supply Ta = +25°C 
current A 


Ave HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


AVegE 


AVoL 


Ta = +25°C 
AVeg 


AVs Reference bias 
voltage 
compensation 


AVeE 


4 
> 
ll 
+ 
fos) 
on 
° 
QO 
oO;oO;] oO 
w oi Nn 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 5. 
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NOTES: 
x (-s1omv) Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
OHmax (~ 810M Vint — HIGH level input threshold voltage. 
VoHmin (— 960mV) Sey vgarod VILT - LOW level input threshold voltage. 

Vonrt (— 980 mV) Vitmin - Minimum LOW level input voltage (the most negative Vj). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
GUARANTEED condition. 
OPERATING VoHmin  —- Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
AREA condition. 

Voit (- 1630mV) Z VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (~ 1650mvV) ep taabie A ype “Mibies VoLT — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1850mV) Wd Yl: Yi Votmax —- ie LOW level output voltage (the most positive Vo.) under the specified input and loading 

Vv conditions. 
(—1850mV) OmV) Votmin  — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 
it |) Vint conditions. 
(- 1475mV) (-1105mV) VesB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


-a 
SS 


Te 
== 


Y 


SS 


Ves 
(-— 1290 mV) 
DFO5480S 


Figure 5. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS Pecan = Voce = +2.0V +0.010V, Veg =-3.2V +0.010V 


| fax Maximum clock frequency _ | Maximum clock frequency 


tepLH Propagation delay if ee —_ 4 a 0 —_ 3 1 ae _ 7 
tpHL CP to Qn, Q, 1.5 3.4 2.0 3.3 1.6 3.7 
Figs. 6, 9, 11 


teLH Propagation delay 3.4 ; 2.0 3.3 The 3.7 
tpHL Sn, Rn to Qn, Qn es poet ae an _ es _ 
ts Setup time Dp, to CP 

th Hold time CP to D, — 18 


tTLH Transition time — 9 aed 3 1.0 1 — et 1 1 — = 6 Fics. 6. 9; 11 
tTHL 20% to 80%, 80% to 20% 0.9 3.3 1.0 1.3 3.1 1.0 3.6 g 


HE on 8, 9, 11 
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AC WAVEFORMS 


+1110mV 


CP,S,, R,, INPUTS 


Q, OUTPUTS 


Q,, OUTPUTS 


WF12811S 


Figure 6. Propagation and Transition Times, CP, S,, R, Inputs to Outputs 


+1100 mV 


CP INPUT 


Q, OUTPUTS 


Q, OUTPUTS 


WF12821S 


+1110 mV 


D, INPUTS 


+310mV 


+1110 mV 


CP INPUT 


+310mV 


WF 12830S 


Figure 8. Setup and Hold Times for Data to Clock 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voci = Vec2 = +2V +0.010V, Vee = -3.2V 


+0.010V. 

E ] 2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
PULSE 25 UF O4uF 0.01uF and 25uF from GND to V_g. (0.01 and 0.1uF 
GENERATOR e ue capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE SCOPE HIGH or LOW state consistent with the LOGIC 

CHANNEL A 1 CHANNEL B function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lo are equal length 50Q impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Rr = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 


8 
| 25 uF 0.01 LF 


—3.2V +0.010V 
TC05430S 


Figure 9. AC Test Circuit for 10231 


NOTES: 
+2.0V +0.010V 1. Voo1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01 uF and 25uF from GND to Vee. (0.01 and 0.1 uF 
GENERATOR . capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 

SCOPE HIGH or LOW state consistent with the LOGIC 
function required. 

. All unused outputs are loaded with 502 to GND. 

. Ly and Lp are equal length 5022 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

. Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 


SCOPE 
CHANNELA CHANNEL B 


— 3.2V +0.010V 


TC05440S 


Figure 10. AC Test Circuit for 10231 (Clock Frequency) 
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= <— tTHL LH = 
: +1110 mV 
0, 


PULSE 50% 50% 


20% 20% 
| =) anemones SIO HV 
fll) <aencnngs 
S| en 
| wi) -| ——___—_——— +1110 mV 
80% 80% 


50% 50% 
20% 20% 


| +310 mV 
—_| ttLH tTHL — 


WF 12390S 


POSITIVE 
PULSE 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-3.2V +0.010V, Vz = GND (OV) 


10K ECL | 800mVp-p 2.0 +0.2ns | 2.0 +0.2ns 


Figure 11. Input Pulse Definition 


January 30, 1986 6-351 


ata © 


een 
‘ 
. | Seed 
ott 
. 7 § 
— 
= at 
Tit z * 
be ween 
a : 
rn, A 


. 
oe a 
A . 
. 
’ 
; 
ee 
Ce a ot 
<a sme <i 


tg 


cet a 


“ 


Signetics Section 7 
400K Series Data Sheets 


ECL Products 


INDEX 

100101 Triple 5-Input OR/NOR Gate ou... .. cece cece c cece cece eee eeeeeees 7-3 
100102 Quint 2-Input OR/NOR Gate With Common Enable _........ 7-9 
100107 Quint Exclusive-OR/Exclusive-NOR Gate With 

GOMpare OULU  <ccicicciciccdasenncscntindaess anne setacecesestaduennees 7-15 
100112 Cote) TI © ererarviasiedeceiysdenmenee ne vere eemnnshresde meine 7-21 
100113 Quad Driver (High-Speed) —......... ccc cece ee eee cece eeeeeeeenaeeees 7-27 
100114 Quint Differential Line Receiver — ........... ccc cece cece ee eeee cers 7-33 
100117 Triple 1-2-2-Input OR-AND/OR-AND-INVERT Gate .......... 7-40 
100118 Quint 2-4-4-4-5-Input OR-AND Gate —......... ccc cece cece eee es 7-46 
100122 Balsa. UNG «serene esc weka de eerediecenaneerra nies sk emma tecaseennes 7-52 
100123 BS I wii bavateecanswiceeciranch ce sec wies ce erento 7-58 
100124 Hex TTLiG-ECL TWANSIAlOF acs saseicensonaniesasasesadvene inset 7-64 
100125 FIOk EGIATO-TTL TYEMSIGE scenic na dnsesesdsnxace cxensetwenseasewnsn 7-70 
100126 O-Bil BaACKDIANG DNVGE  ininiscsmacdannnaceece idannnantmessacaneaeane 7-76 
100131 Triple D-Type Master-Slave Flip-Flop —........ sce cece eee ee eee ee 7-82 
100136 4-Stage Counter/Shift Register  ............... ccc cece cee eeee eee ees 7-93 
100141 B-Bit Smit FSQISIST  cinsnsatsssunerdionaiserosscantiatursiacsentencaes 7-105 
100145 16 X 4 Read-While-Write Register File .....................000e 7-114 
100150 Pe ERG ERIC ati weicinminiavanvanestiovaveucccath wevecseeiance 7-124 
100151 Hex D-Type Master-Slave Flip-Flop ........... cece cece e eee ee ees 7-132 
100155 Quad 2-Way Multiplexer/Latch oo... . ccc cece ccc eecc cece eee eeee eens 7-142 
100158 BB SME MBI, cdinenisenecersaavanssacsebanaumeenernrensereemisane nh 7-151 
100160 Dual 9-Bit Parity Generator/8-Bit Comparator ................ 7-158 
100163 Disal S-Input MUMIDIGKEE a rcsicesecscentecossunseiemecnwsrseeosaneeen 7-165 
100164 16-IAUE MUPIOMOP ccm sicessxenassnnersspninansnarinionwsr terneniaons 7-172 
100165 Universal Priority Encoder —........ cece cece cece eee c eee e eee eeeeeeees 7-179 
100166 BE COTAIAIOE  ecdic ve te tenses tdisonadieseeesannimnarnarnseemraniaies 7-187 
100170 Universal Demultiplexer/Decoder ............ cece ccc cece cece eee es 7-194 
100171 Triple 4-Input Multiplexer — ............ cece ccc ccccensenseeceecnenecees 7-202 
100175 TOURS TOM TRANSIBIOF av usceiereiaamseseretesssenneeaawmnn rkones 7-209 
100179 Carry Look-Ahead Generator  .......... ccc ceeeeeeeeeeeeeeeeeeees 7-216 
100129 righ-o0660 6-BU AGGGY  sccccanseisisexeeasanss ante waeeeasaswssa nas 7-223 
100181 4-Bi Bindty/BCD ALU cisicssvescenssamenmeereentesmwnanrmemeremw ewes 7-230 
100231 Triple D-Type Master-Slave Flip-Flop (High-Speed Version of 

TOUT): wr ncopanemecssanrpcaateeenncns reson epubarsast peer mnmatinareias 7-241 


100255 Quint Bidirectional 100 K-to-TTL Translator §.................. 7-252 


signetics 100104 
Gate 


Triple 5-Input OR/NOR Gate 
Product Specification 


ECL Products 


DESCRIPTION 


100101 is a triple 5-inpbut OR/NOR gate. 
Each gate has an OR and a NOR output. 


_— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100101F 
Ceramic Flat Pack 100101Y 
PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


LS10700S 


Q2 Q2Vcc1Vec2Q1 A; 
cD09240S 


Figure 1 Figure 2 
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Gate 400101 


FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


Positive Logic: 

H = HIGH state (more positive voltage level) = 1 
L = LOW state (less positive voltage) = 0 

X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 


Vez Supply voltage (Vcc1 = Voce = GND) 
VIN Input voltage (Vij should never be more negative than Veg) 
lo Output current mA 
Ts Storage temperature 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


mee a 
po | o | Oo 


Voc1, Voce Circuit ground 
VEE Supply voltage (negative) 
Vee Supply voltage (negative) when operating with 10K ECL family 


Ver =-4.2V 
Veg = -4.5V 
Vee = -4.8V 
Ver =-4.2V 
Veg = -4.5V 
Veg = -4.8V 
Vee =-4.2V 
Ver = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Veg = -4.5V 
Veg = -4.8V 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


VIHT Vcoc1 = Vec2 = GND 


LOW level input 
threshold voltage 


ViLT Ta = 0°C to +85°C 


LOW level 
input voltage 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Gate 100104 


DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’: ° 


[Panawerer «ww | rv | wax | unt | Test cONomONS? 
vee=-4v | -1025 |_| a0 | mv 
Pvee=-4av | -1025 [| 060 | mv 
vee=-4av | -1005 | 
HIGH lvl ovat Yee =-aav | —1005 [| _ 
vee=-40 | -1005 | 
vena || 
rome vom [e=sese| | fs 
_ 


Vin = Vitmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Vinmin 
or 


Vin = Vitmax 


Loading with 
502 to -2.0V +0.010V 


Vin = Vinmin 
or 
Vin = Vitmax 


Ver = -4.8V 


Veg =-4.2V | -1810 ~1600 
LOW level Vin = ViHmax 
Visi. Sonah veers Vee =-4.5V | -1810 | -1705 | -1620 ms 7 
on min 


a 


HIGH level 
AVoH output voltage 
= compensation Vee = -4.2V 
‘ _ 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


LOW level Ta = + 25°C 
output voltage 
compensation 


pm 
pm 
pm 
pm 
pm 
pm 
pm 
pm 
ede 
o | vA 
| wa 
| mA 
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Gate 100104 


Wess NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— [of aan ae ViLT — LOW level input threshold voltage. 
Vormin (— 1025 mV) <a — Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
Vout (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 


— VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
TYP condition. 


j 


Vour (- 1610mV —— [errr he VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mV) — |r VIITTT/ 47) Wh VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— Vin Votmax  — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 

(otbnvy (- _urenil (tas mv) cs 880 mV) conditions. 
Vep - Reference Bias voltage. The internally generated reference voltage which is used to set the input 


Vep and output threshold level. 
(-1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER races UNIT TEST CONDITIONS 


tpHL Dr, to Qr,, Qn 0.50 1; 15 0. 50 1. 415 0. 55 1 30 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%] 0.45 1.20 0.45 1.10 0.45 1.10 


Ceramic DIP Voc; = Vcco = GND, Veg =-5.2V +5% 


tpHL Dr to Qh, Qn 0.50 1.15 0.50 1.15 0.55 1.30 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%} 0.45 1.20 0.45 1.10 0.45 10 


Flat Pack Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER Cie [ee Mes es | or | UNIT TEST CONDITIONS 


tpHL Dn to Qn, Qn 0.50 0. 95 0. 50 0. 95 0. 55 1. 10 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%) 0.45 1.20 0.45 1.10 0.45 110 


Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


Ta= =0°C Ta= = +25°C Ta= = +85°C 
ee [in [max | win | max | win [max | 


teLH Propagation delay 0.50 0.95 0.50 0.95 0.55 1.10 
tpHL Dy to Qh, Qn 0.50 0.95 0.50 0.95 0.55 1.10 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%} 0.45 1.20 0.45 1.10 0.45 1.10 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC WAVEFORMS 


D,, INPUTS 


Q,, OUTPUTS OR OUTPUT 


ss NOR OUTPUT 
Qn OUTPUTS 


WF12271S WF 12281S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V ee 


Voc1 = Vcoco = +2V +0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE | 25 uF OAuF 0.01uF and 25uF from GND to Veg (0.01 and 0.1 uF 
GENERATOR =— capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
2 SCOPE . All unused inputs should be connected to either 
CHANNELA CHANNELB HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 5022 to GND. 
. Ly and Lo are equal length 5022 impedance lines. 
= —s Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
509 the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 502 resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP package. 


| 25 uF 0.01 uF 


— 2.5V +0.010V 


TC05000S 


Figure 5. Test Circuit 
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NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


400K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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Gate 


Quint 2-Input OR-NOR Gate With Common Enable 
Product Specification 


ECL Products 


DESCRIPTION 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 100102 has five 3-input gates. One DELAY (-lEE) 


gates. 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100102F 
Ceramic Flat Pack 100102Y 


PIN DESCRIPTION 


Data | Data Inputs Bee ne 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


FLAT PACK 


Q3 Q3 Vec1Vec2 G2 Q2 


TOP VIEW LS10711S 


CD09251S 


Figure 1 Figure 2 
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FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
100K ECL UNIT 


PARAMETER 


VEE Supply voltage (Voc; = Voce = GND) 


Vin Input voltage (Vij should never be more negative than Veg) 
Ts Storage temperature 
TW Maximum junction temperature °C 


DC OPERATING CONDITIONS 


PARAMETER 
Voc1; Voce Circuit ground 
VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 
Vee = -4.2V 
sect vee=—48¥ 
Veg = -4.8V 
Veg = -4.2V 
Vege = -4.8V 
Veg = -4.2V 
esha edt Ta =0°C to +85°C Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
alt ee NER Sey 
Vee = -4.8V 
Ta Operating ambient temperature 
NOTE: 


When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 3 


[—Paraweren dwn | rye | wax | unt | Test conomons® 
wee=-aav | =1026 |_| oro | mv 

Pvee=-aev | -1055 |_| 000 | mv 
Pvee=-a2v | 1008 | | | mw 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VoH 


Vin = Vikmin 
HIGH level output [a ey | —1035 mv or 
threshold voltage Vin = Vit 
__ _ ~ max 
Vee = -4.8V 1045 | mv | Loading with 


5022 to -2.0V +0.010V 


= | | 
==4 Ls __s 
|| =1590 | mv 
threshold voltage || =t610 | mv 
|| -t610 | mv _ 
1910 || 1600 | mY a = Vit 
=-4 | =1620 | mv 
=-4 | =1620_ 
I | 350 
| 300 
a 


mV 
mV 
mV 
Vin = Vimin 
mV 
mV 
mV 
ahve) | Vee =-4.5V_ 
output voltage Vee=-4.5V | -1810 | -1705 | -1620 | mv or 
mV 
HA 
LA 
A 
/V 
/V 


or 
Vin = Vitmax 


Ver =-4.8V | -1830 -1620 | mv | VIN Vitmin 


Vin = ViHmax 
uA 


in__LOW level input current , pA | Min=Vumin 
mA Inputs open 


-leE Vee supply current 
Rp 
NOTES: 


1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


m 
ou HIGH level 
ras output voltage 0.025 V 
EE compensation Ver = -4.2V 


LOW level Ta = +25°C 
output voltage 
compensation 


AVoL 
AVEE 


Ww | oO 
Ola 


on 
1o2) 
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NOTES: 
Vitmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— I EFA) ViLT — LOW level input threshold voltage. 
Youmin (~ 1025 mV) -— Vitmin  —Minimum LOW level input voltage (the most negative V/,). 
ont (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
(8BMomvy (—sasmQh | hesmyy (SBBm COneane, 
Vep — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vour (- 1610mv _— |} 
Voumax (~ 1620mV) —— 
Votmin (- 1810mV) —— 


Ves 
(-— 1320 mV) 
DFO5450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay a a 0.45 1.15 0.45 1.40 
tpHL Dp, to Qn 0.45 1.85 0.45 1.46 0.45 1.40 
teLH Propagation delay 0.90 2.15 0.95 2.15 0.95 2.20 
tpHL E to Q, 0.90 2.15 0.95 2.15 0.95 2.20 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%] 0.45 1.20 0.45 1.10 0.45 1:10 


TEST CONDITIONS 


Figs. 4, 5, 6 


Ceramic DIP Vcc; = Veco = GND, Veg =-5.2V +5% 


teLH Propagation delay es 45 1.35 0.45 L135 0.45 1.40 
teHL Dy to Qn 0.45 1.35 0.45 1.15 0.45 1.40 
tpLH Propagation delay 0.90 2.15 0.95 21S 0.95 2.20 
teHL E to Q, 0.90 2.15 0.95 2.15 0.95 2.20 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%] 0.45 1.20 0.45 1.10 0.45 1.10 
Flat Pack Voc; = Vcce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 

teLH Propagation delay ee 45 1,15 0.45 0.95 0.45 1.20 
teHL D, to Q, 0.45 1.15 0.45 0.95 0.45 1.20 


HU eeaensdan dats 0.90 | 1.95 | 0.95 | 1.95 | 0.95 | 2.00 
fey, Pag y 0.90 | 1.95 | 0.95 | 1.95 | 0.95 | 2.00 


tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%! 0.45 1.20 0.45 1.10 0.45 1.10 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc: = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 0.45 4.15 0.45 0.95 0.45 1.20 
tpHL Dn to Qh 0.45 1,15 0.45 0.95 0.45 1.20 
teLH ; 0.90 1.95 0.95 1.95 0.95 2.00 
fog, «ST ePORRHON Boley 0.90 | 1.95 | 0.95 | 1.95 | 0.95 | 2.00 
tTLH Transition time 0.45 1.20 0.45 1.10 0.45 1.10 
tTHL 20% to 80%, 80% to 20%] 0.45 1.20 0.45 1.10 0.45 1.10 


AC WAVEFORMS 


TEST CONDITIONS 


UNIT 
ee = . ° ' 


D,, EINPUTS 


Q,, OUTPUTS 


G,, OUTPUTS 


WF 12300S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
PULSE ; 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR = 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
SCOPE . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
L; and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 


SCOPE ia 
CHANNEL A CHANNEL B 


| 25uF | 0.01uF 


— 2.5V +0.010V 


TC05010S 


Figure 5. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Veci = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width | tTLH trHL 
100K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100107 has five 2-input, 2-output 
Exclusive-OR/NOR gates with a com- 
pare output. 


January 30, 1986 


100107 
Gate 


Quint Exclusive-OR/Exclusive-NOR Gate With Compare Output 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leg) 


A A 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100107F 
Ceramic Flat Pack 100107Y 


PIN DESCRIPTION 


[baa mots SSS 
le 
bata Outs WORD 
i 


TYPE 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


(23) 24Dg 


TTT Gal 
(243)00)) Sth a! 


FLAT PACK 


Pin connections for Flat Pack 
and in() for Ceramic DIP 
package 


= = LD05110S 
Q3 Qs VeciVec2Q2 Q2 


CD09010S 


Figure 1 


Figure 2 
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TRUTH TABLE FUNCTION TABLE (One Gate) 


INPUTS OUTPUT 


Do © Dy D2 © D3 D4 ® Ds Dg © D7 Dg © Dg 


| | 


® = Exclusive OR 

Positive Logic: 

: = HIGH state (more positive voltage) 5 
LOW state (less positive voltage) = 
Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage Voc1 = Voce = GND -7.0 to 0 
VIN Input voltage (Vij should never be more negative than Veg) Vege to +0.5 
55 


lo Output source current 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


100K ECL 
— win | Nom [max | 


Voc Voce Circuit ground OE SO I 
VEE Supply voltage (negative) when operating with 10K ECL family oe 


| Vee =-4.2V | 1150 | 
Herta Ver = -4.5V ~880 
input voltage -1165 
| Vee=-4.8V | =-4, | Vee=-4.8V | 
Vee = -4.2V -1150 
| Vee =-4.5V =-4, | Vee =-4.5V 
-1165 
—“—' =-4.8V 
) Vee =-4.2V | =-4.2V 
View = 4 .5V -1475 
Vee = ~4.8V ee ff 1490 a 
= = Ea 
sre | eee — 
input voltage VEE =-4 5V -1810 mV 
| Veg =-4.8V 8V -1490 
Operating ambient temperature a ee 
NOTE: 


When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 


; 


ma | 
£3 
/ °C 


HIGH level input 
threshold voltage 


VIHT Voc1 = Voce = GND 


LOW level input 


threshold voltage Ta = 0°C to +85°C 


VILT 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


10V unless otherwise specified’ ° 


ramameven «| smn | tve | ax | un | _TEST.GONDTONS? 
nga ° 
vee=-4av | -095[ | |v 


Vin = Viomin 
HIGH level output 
Vout tireshold voltage |Yeem~42V | toss | | |v | or 
IN ~ ¥ilmax 


Pvee=-4av | -1005 | | | mw 
vee=-4av| | | 1600 | mv 


Loading with 
5022 to -2.0V 


Vin = Vitmin 
LOW level output 
threshold voltage VEE = —4.5V a a ~ 1610 . ou 
In = Vitmax 


vee=-4ev| | | =1610. | mw 


LOW level 
output voltage 


VoL 


HIGH level 
input current 


Pie tOW vel mot eanert | 0s | | da | wei 
[=ice Vee soy ourent «| ae] | 08 | mA | te pon 


AV HIGH level 
Ace output voltage 
= compensation 


LOW level 
output voltage 
compensation 


Vin = Vimax 


Veg = -4.2V 


AVoL 
AVeEE 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint -— HIGH level input threshold voltage. 
ViLT - LOW level input threshold voltage. 
y Vilmin - Minimum LOW level input voltage (the most negative Vj,). 
ont (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VoHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(~T81Omv) ( ‘aienth : 65 mV) Ms 380 mV) conditions. 
VepB — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Votmax (— 1620mV) —— 
Voimin (- 1810mV) —— 


Ves 
(-1320mvV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.55 1.90 0.55 1.80 0.55 1.90 

teHL Do, Do, D4, Dg, Dg to Qo-Qz4, Qn 0.55 1.90 0.55 1.80 0.55 1.90 

teHL D;, D3, Ds, D7, Dg to Qo-Qy4, Qn 1.70 0.55 1.60 0.55 1.70 Figs. 4, 5, 6 

teLH Propagation delay 1.18 2.156 1.45 2.15 1.15 3.00 

teHL Dn to Qs 1.15 he 5 Py fe 2.75 1.15 3.00 

tTLH Transition time 0.45 1.70 0.45 1.55 0.45 1.70 

tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 155 0.45 1.70 
Ceramic DIP Voc: = Veco = GND, Veg =-5.2V +5% 

teLH Propagation delay _ 1.90 0.55 1.80 0.55 

teHL Do, Do, D4, Dg, Dg to Qo-Qy4, Qn 1.90 0.55 1.80 0.55 

tpHL D;, D3, Ds, D7, Dg to Qo- Qa, Qp 0,55 1.70 0.55 1.60 0.55 Figs. 4, 5, 6 

teLH Propagation delay 1.15 2.175 1.15 2.75 1,15 

tpHL Dn, to Qs 115 2.75 1.15 2.7/5 1415 

tTLH Transition time 0.45 1.70 0.45 1.55 0.45 

tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 155 0.45 
Flat Pack Voc: = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
tpLH Propagation delay _ 0.55 1.70 0.55 1.60 0.55 
tPHL Do, Do, D4, Dg, Dg to Qo -Qa4, Qp 0.55 1.70 0.556 1.60 0.55 
teLH Propagation delay _ 0.55 1.50 0.55 1.40 0.55 
teHL D;, D3, Ds, D7, Dg to Qo-Qy4, Qy 0.55 1.50 0.55 1.40 0.55 
teLy Propagation delay 1.15 2.55 1.15 2.55 1.16 
tpHL D, to Qs 1.45 2.55 1.15 2.55 1515 
tTLH Transition time 0.45 1.70 0.45 4.55 0.45 
tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.55 0.45 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Vcce = GND, Veg =-5.2V +5% 


| Ta 0°c 0°c Ta = +25°C Ta = +85°C 


PARAMETER Fin | max | min | max | min | Max UNIT | TEST CONDITIONS 
tpLH Propagation delay 0.55 1,70 0.55 1.60 0.55 1.70 
tPHL Do, Do, D4, Dg, Dg to Qo-Qu4, Qn 0.55 1.70 0.55 1.60 0.55 1.70 


tPHL D;, D3, Ds, D7, Dg to Qo -Qy4, Qy 1.50 0.55 1.40 1.50 Figs. 4, 5, 6 
tpLH Propagation delay 1.15 2.50 1.15 2.55 LAS 2.80 
teHL Dp, to Qs 1.15 2.55 1.15 2.55 1415 2.80 
tTLH Transition time 0.45 1.70 0.45 1.55 0.45 1.70 
tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1:55 0.45 1.70 


AC WAVEFORMS 


+1050mV 
Dn INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


{TLH 


WF12310S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = +2.0V +0.010V, Vee =- 3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR ; 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE = SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA CHANNEL B function required. 
All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 502 impedance lines . 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope 
The unmatched wire stub between coaxial cable 
Vv and pins under test must be less than 1/4 inch 
— (20) 28 (6mm) long for proper test. 
Vitmin (21) 24 . OC. =Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
(22)1 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(23) 2 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
(24) 3 . All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 
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| 25 uF 0.01uF 


—2.5V +0.010V 


Figure 5. Test Circuit 


NEGATIVE PULSE 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width 
100K ECL | 740mvp-p | 1MHz | 500ns | 07 £0.1ns | 07 +0.ins 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100112 has four 2-input OR-NOR 
gates, with one common enable input. 
Each gate has two OR outputs and two 
NOR outputs. 
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100112 
Driver 


Quad Driver 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leE) 
100112 73mA 
Enable input 1.4ns 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100112F 
Ceramic Flat Pack 100112Y 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


91 ol 


CERAMIC 
DIP 


FLAT PACK 


Pin connections for Flat Pack 

and in() for Ceramic DIP 

Q1 VeciVec2 Qs Qs package 

(TOP VIEW) LD05121S 
CD09031S 


Figure 1 Figure 2 
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FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage Voc = Voce = GND -7.0 to 0 
ViN Input voltage (Vij should never be more negative than Veg) Vege to +0.5 


lo Output source current 


a ee 
Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


100K ECL 
a min | wom [max | 
po | v 


Voc1, Voce Circuit ground 


VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


Ver = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Vee = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Vee = -4.2V 
Vee =-4.5V 
Ver = -4.8V 
Ver = -4.2V 
Vee = -4.5V 
Vee = -4.8V 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


VIHT Vec1 = Voc2 = GND 


LOW level input 
threshold voltage 


ViLT Ta = 0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’: 3 


—Panaweren [win [vp | wax [ unt | ‘TEST CONDON? 
eve 
output voltage i ie= Mic 
| Veg =-4.8V | 1035 | | 880 | Som 
wr ge ato Veeamaay | -100| | | mv |e 
row jeve oubat TVee=—asv| |__| -1e10 [mv] 


ae 
sreiceides Vee =-4.5V | -1810 | -1705 | -1620 or 


Vee=-48v | 1690 | | 1620 | mv | NT ime 


HIGH level 
input current 


AV HIGH level 
Wee output voltage 0.025 V/V 
compensation Vee = -4.2V 
LOW level Ta = + 25°C 
output voltage 0.05 V/V 
compensation 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


Vin = Vitmax 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vjy). 
ViHT - HIGH level input threshold voltage. 
VoHmax (— 880mV) ——~ [phorbol / /// Lope) ViLT - LOW level input threshold voltage. 
Vouimin (= 1025 mV) — ere Vitmin  —Minimum LOW level input voltage (the most negative V),). 
our (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vout (— 1610 mV —— een ses = VoHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (- %620mV) —— i VTE} VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— ) Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 


V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(Sato my (—uarenih | Co esmyy (Bm conditions, 
Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 0.45 1.40 0.45 1.35 0.45 1.40 

tpHL Dn to Qn, Ga 0.45 1.40 0.45 1.35 0.45 1.40 

teLH Propagation delay 1.90 0.55 1.90 1.90 

toy, «Eto Qn, Oh 1.90 | 0.55 | 1.90 1.90 Engen Ae 5S 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1:50 

tTHL 20% to 80%, 80% to 20%] 0.45 1.50 0.45 1.40 0.45 1.50 


Ceramic DIP Vcoci = Voce = GND, Veg =-5.2V +5% 


Ta = 0°C Ta = +25°C Ta = +85°C 
teLH Propagation delay 0.45 1.40 0.45 1.35 0.45 1.40 
tpHL Dn to Qph, Qn 0.45 1.40 0.45 1.35 0.45 1.40 
tpLH Propagation delay 1.90 1.90 1.90 
tpHL E to Qn, Qn 1.90 1.90 1.90 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
tTHL 20% to 80%, 80% to 20%| 0.45 1.50 0.45 1.40 0.45 1.50 


Flat Pack Voc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.45 1.20 0.45 ae be 0.45 1.20 
teHL Dr to Qn 0.45 1.20 0.45 1.15 0.45 1.20 
teLH Propagation delay 0.55 1.70 0.55 1.70 1.70 
teHL E to Qn, Qn 0.55 1.70 0.55 1.70 1.70 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.80 
tTHL 20% to 80%, 80% to 20%! 0.45 1.50 0.45 1.40 0.45 1.50 


UNIT TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 0.45 1.20 0.45 1.15 0.45 1.20 
tepHL D, to Qn 0.45 1.20 0.45 1,15 0.45 1.20 


tpLH Propagation delay 0.55 1.70 0.55 1.70 0.55 1.70 Fias. 4.5. 6 
teHL E to Qn, Qn 0.55 1.70 0.55 1.70 0.55 1.70 aii i, 
ttLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 

tTHL 20% to 80%, 80% to 20%] 0.45 1.50 0.45 1.40 0.45 1.50 


AC WAVEFORMS 


+1050mV 


Dn, EINPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12320S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. 


Voc1 = Voce = + 2.0V +0.010V, Vee =-3.2V 
+0.010V. 
E A 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 25 uF OALF 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR ‘ a 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
2 SCOPE ; ec hee a lg on cael Nag He oe 
or state consistent wi e 
CHANNEL A CHANNEL E function required. 
All unused outputs are loaded with 502 to GND. 
L; and Lp are equal length 5022 impedance lines . 
Ly, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 
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| 25uF 0.01uF 


— 2.5V +0.010V 


TC05040S 


Figure 5. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 


+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100113 has four 2-input OR-NOR 
Gates, with one enable input. Each gate 
has two OR outputs and two NOR out- 
puts. 
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100113 
Driver 


Quad Driver (High-Speed) 
Product Specification 


_— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


eons 
100113 75mA 
Enable input 1.4ns 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Vee = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100113F 
Ceramic Flat Pack 100113Y 


PIN DESCRIPTION 


Data | Datainputs 


on oo 
(a6 «| ata Outputs OR 
=O) =| ata Outputs WOR 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


FLAT PACK 


Pin connections for Flat Pack 
andin( ) for Ceramic Dip 
package 


Qo Q1VecwWVecc2Qs Qs 
TOP VIEW LD05131S 
cp09051S 


Figure 1 Figure 2 
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TRUTH TABLE (One Gate) 
INPUTS OUTPUTS 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 


Vee Supply voltage (Vcc: = Voce = GND) 
VIN Input voltage (Vij should never be more negative than Veg) 
lo Output source current 
Ts Storage temperature 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


Ver = -4.2V 
Ver = -4.5V 
Veg = -4.8V 
Ver =-4.2V 
Voc1 = Vece = GND Ver =-4.5V 
Veg = -4.8V 
Vee = -4.2V 
Ta =0°C to +85°C Veg = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Veg = -4.5V 
Ver =-4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Vee =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified'? 


___—rarawerer [wm ‘| rw | wax | UT | ‘TEST CONDmONS? 
wee=-aav | -1025 |_| a0 | mv 
Tvee==40v | -1095] | 060 | mv 
vee=-4av | -1095 | |_| mw 
vee==45v | -1095] | | mw 
vee=-40v | -1005 | | | mw 
vee=-4ev | | | 1600 | mw 
vee=-4ev[ |__| 1610 | mv 
vee=-4ev| | | =1610. | mw 
Tvee=-42v | ~18i0 |_| -1600 | mv 
Se 
a 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Viomin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VOLT 


Vin = ViHmax 
or 


Vin = Vitmin 


LOW level 
output voltage 


VoL 


AV HIGH level 
AW output voltage 
on compensation 


LOW level 
output voltage 
compensation 


AVoL 
AVeEgE 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
Vimax  —Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— LA / lL bpp} Vint - LOW level input threshold voltage. 
Yowmin ( 1025 mV) =| WY r Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
out (— 1035mV) y GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vin * 
bbc -19 1475 65m conditions. — 
( ot a = sad a side Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vour (— 1610mV —— f 
Votmax (- 1620mV) —— 
Votmin (- 1810mV) —— 


Ves 
(-— 1320 mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 0.45 1.40 0.45 1.35 0.45 1 ce 
tpHL D, to Q,, Qn 0.45 1.40 0.45 1.35 0.45 1.40 
teLH Propagation delay 0.55 1.90 0.55 1.90 0.55 1.90 
teHL E to Qn, Qn 0.55 | 1.90 | 0.55 | 1.90 | 0.55 | 1.90 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
tTHL 20% to 80%, 80% to 20%| 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 


Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


TEST CONDITIONS 


Figs. 4, 5, 6 


PARAMETER recess UNIT TEST CONDITIONS 

tpLH Propagation delay 0.45 1.40 0.45 1.35 0.45 1.40 

teHL D, to Gy; GO, 0.45 | 1.40 | 0.45 | 1.35 | 0.45 | 1.40 

teLH Propagation delay 1.90 0.55 1.90 0.55 1.90 Fias. 4.5.6 
teu, ss to Q, Oh, 1.90 | 0.55 | 1.90 | 0.55 | 1.90 iti a 

tTLH Transition time 0.45 150 0.45 1.40 0.45 1.50 

tTHL 20% to 80%, 80% to 20%] 0.45 1.50 0.45 1.40 0.45 1.50 

Flat Pack Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta = +25°C Ta = +85°C 

PARAMETER UNIT 
teLH Propagation delay 1.20 0.45 1.15 0.45 ET .20 
tpHL D, to O,, QO, 1.20 | 0.45 | 1.15 | 0.45 | 1 ET 


TEST CONDITIONS 


tpLH Propagation delay 0.55 | 1.70 | 0.55 | 1.70 | 0.55 | 1.70 as 
tpy, Eto Qn, On 0.55 | 1.70 | 0.55 | 1.70 | 0.55 | 1.70 eld Ea 
trLy _—s Transition time 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 

tru, 20% to 80%, 80% to 20%] 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


vars Ft [te [we [er |r [we | SMT | TT comomon 


tpLH Propagation delay 0.45 | 1.20 | 0.45 | 1.15 | 0.45 | 1.20 
tepHL D, to G,, G,, 0.45 | 1.20 | 0.45 | 1.15 | 0.45 | 1.20 


tpLH Propagation delay 0.55 1.70 0.55 1.70 0.55 1.70 Fias. 4.5.6 
teHL E to Q,, On 0.55 1.70 0.55 1.70 0.55 1.70 Be Sy 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 

tTHL 20% to 80%, 80% to 20%} 0.45 1.50 0.45 1.40 0.45 1.50 


AC WAVEFORMS 


+1050mV 
Dn INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF 12330S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR 25 uF 0.1uF 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE = SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA CHANNEL B function required. 
. All unused outputs are loaded with 50Q to GND. 
L; and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP package. 


21 (18) 


| 25 uF 0.01LF | 


— 2.5V +0.010V 


TC05020S 


Figure 5. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


400K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.ins 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100114 contains five gates with 
differential inputs and complementary 
outputs. An internal reference bias is 
available (Vgp), which enables, when 
connected to a gate input, the other to 
operate as a standard 100K ECL input. 
The direct output of a gate goes LOW, 
and the complementary one goes HIGH 
when both inputs are either open, or at 
Voc, or have equal voltage applied. 
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100114 
Line Receiver 


Quint Differential Line Receiver 
Product Specification 


TYPICAL PROPAGATION 
TeRE DELAY 


TYPICAL SUPPLY CURRENT 
(-lEeE) 


coe [ons 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100114F 
Ceramic Flat Pack 100114Y 


PIN DESCRIPTION 


D,;, D3, Ds, D7, Dg Data Inputs 
Do, De, Da, De, Dg Inverting Data Inputs 
Qo -Q4, Qo-Qz Data Outputs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


De 


(417 |Dp LP Qa 16,13) 


Vv 
pe BB} 22 (19) 


FLAT PACK 


21 (18) 
Pin connections for Flat Pack 
andin(_ ) for Slim Dip 
= kage 
Q1 Q1VeciVec2G2 Q2 — a 
(TOP VIEW) 
CD0s070S 


Figure 2 


Figure 1 
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Line Receiver 100114 


FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


H 
i. 
Ves 
Vep 
Vip > OV 
Vip <-0.150V 
-0.150V < Vip < OV 
open 
Voc 


Vip <-0.150V 
-0.150V < Vip < OV 
open 
¥ec 


er Litre = 
ce i eee sO 


Ct 
i 


Positive Logic: 
H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 
= Indeterminate state 
Vpp = Internal reference pin 22 (18) 
Vip = Complement to direct input voltage difference. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Vez Supply voltage (Voc; = Voce = GND) -7.0 to 0 
Input voltage (Vij should never be more negative than Veg) Vege to +0.5 


a temperature -65 to +150 
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DC OPERATING CONDITIONS 


100K ECL 


VEE Supply voltage (negative) when operating with 10K ECL family ae 


Veg = -4.2V -1150 

Veg = -4.5V -880 mV 
-1165 

Vege = -4.8V 


| Mec=-42v | 1160 [|v 


oe ae 
threshold voltage So -~1165 mV 
Veg = -4.8V 


HIGH level 


Vil input voltage 


Veg = -4.2V 
Vee = -4.5V 


| Mec=-4ev | || 1490 | mv 


Veg = -4.2V 
Veg = -4.5V ~1810 
Veg = -4.8V 
Ver =-4.2V 
Ver = -4.5V 
Veg =-4.8V 


Veg = -4.2V 
Ver =-4.5V 
Ver = -4.8V 
Veg =-4.2V 
Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Veg =-4.5V 
Ver =-4.8V 


LOW level input m 


VILT threshold voltage 


I 
cai 
AS 
N 
ol 


Voc1 = Vcece = GND 
Ta =0°C to +85°C 


LOW level 


Vib input voltage 


Minimum permissable 


ViHmax HIGH level input voltage 


Minimum permissable 
VREFmin extended input 
reference voltage 


-2300 


NOTE: 


When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 


Voc1 = Voc2 = GND 
Ta = 0°C to +85°C 
permissable + Voy 
with respect to Veg 


Voc1 = Voce = GND 
Ta = 0°C to +85°C 
required for full 

swing output 


Common mode voltage 


VbIFF Differential 
input voltage 


Operating ambient temperature 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Vcco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


[Pamawerer «Sw | ve | wax | uNT | _TeST-CONDITONS? 
[vee=-4av | -1025 [| -a70 | mw 
Pvee=-40v | -1095] | 060 | mw 
Pvee=-4av | -1095 [|_| av 
HIGH vel wut yeem-asv | -1005| | | aw _ 

Pvee=-4av | -108 | | | av 
vee=-4ev |_| | 600 | mw 
vee=-4ev [| | =1610 | mw 
vee=-4ev| | | 1610 | mv 
ale “80 oe 


Igp =0 to 475yA 
Veg = -4.2V 
to -4.8V -1396 1320 1244 


NH HIGH level input current 65 Vin = Vimax Second input to Ves 
1 


IcBo Input leakage current | -10 | | 
z 
NOTES: 


-lee Vee supply current Bt 
1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 


noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


Vin = Vimax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Vinmin 
or 


Vin = Vitmax 


Loading with 
502 to -2.0V +0.010V 


Vin = Viomin 
or 
Vin = Vitmax 


LOW level output 
threshold voltage 


VoLT 


Output reference 
voltage 


AV HIGH level 
Ae output voltage 
a compensation 


LOW level Ta = +25°C 
Output voltage 
compensation 


AVoL 
AVeE 


~~ - 
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NOTES: 
Vinmax —Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
ViLT — LOW level input threshold voltage. 
Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Vout (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
ae Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Y condition. 


Votr (— 1610 mV —— tT} VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


Votmax (— 1620mV) —— VIIA V /, Voit - LOW level output threshold voltage with the inputs set to their respective threshold levels. 


Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
ILmin Vier Vint Vittmax conditions 
(-1810mV) (-1475mV) | (-1165mV) (—880mV) Bae es 
VepB — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.55 2.20 0.60 2.20 0.70 2.40 
teHL D,, Dy to Gp, &, 0.55 2.20 0.60 2.20 0.70 2.40 
tTLH Transition time 0.45 1.30 0.45 1.20 0.45 1.30 
tTHL 20% to 80%, 80% to 20%)! 0.45 1.30 0.45 1.20 0.45 1.30 


Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 0.55 2.20 0.60 2.20 0.70 2.40 
tPHL Dy, Dy to GQae Ga 0.55 | 2.20 | 0.60 | 2.20 | 0.70 | 2.40 
tTLH Transition time 0.45 | 1.30 | 0.45 | 1.20 | 0.45 | 1.30 
tTHL 20% to 80%, 80% to 20%] 0.45 | 1.30 | 0.45 | 1.20 | 0.45 | 1.30 


Flat Pack Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 


PARAMETER TEST CONDITIONS 


tpHL Dy, Dn to Qh, Qn 2.00 0.60 2.00 0.70 2.20 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.30 0.45 1.20 0.45 1.30 
tTHL 20% to 80%, 80% to 20%] 0.45 1.30 0.45 1.20 0.45 1.30 


PARAMETER TEST CONDITIONS 


Dp, Dy to Gry, Qr 0.55 2.00 0.60 2.00 0.70 2.20 Flug. 4 5, 6 
Transition time 0.45 1.30 0.45 1.20 0.45 1.30 
ttHL 20% to 80%, 80% to 20%] 0.45 1.30 0.45 1.20 0.45 1.30 
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AC WAVEFORMS 


Dn INPUTS 


Qn OUTPUTS 


Qn OUTPUTS 


WF12350S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. 


Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE | 2 F nie | 0.014F and 25uF from GND to Veg. (0.01 and 
GENERATOR r a 0.1yF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE = = SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A / CHANNEL B function required. 
All unused outputs are loaded with 502 to GND. 
Ly and Lp are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(21) 4 . Ry =50Q terminator internal to Scope 
. The unmatched wire stub between coaxial cable 
(20) 23 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(17) 20 . CO, =Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 
(16) 19 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(15) 18 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
(14) 17 . All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


21 (18) 


| 25 uF 0.01 nF 


— 2.5V +0.010V 
TC05051S 


Figure 5. Test Circuit 
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NEGATIVE PULSE 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voci = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude Rep Rate | Pulse Width tTHL 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.ins 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100117 has three 1-2-2 input OR/ 
NAND gates with true and complemen- 
tary outputs. 
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400117 
Gate 


Triple 1-2-2 Input OR-AND/OR-AND-INVERT Gate 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY élec) 
E, to Qny, Q, 0.75ns 
100117 = 57mA 
D, to Q,, Qn 1.40ns 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Veci= Vec2= GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 


Ceramic DIP 100117F 
Ceramic Flat Pack 100117Y 


PIN DESCRIPTION 


Pb=0 «| ata nt 
ee 


Qo -Q2, Qo-Qe Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


Vec1 Vec2 


CERAMIC 
DIP 


FLAT PACK 


Pin connections for Flat Pack 
and in () for Ceramic DIP 


ackage 
Qo Go VeciVcc2 Q1 A P 9 


TOP VIEW 
CDO9090S 


Figure 1 Figure 2 
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FUNCTION TABLE (One Gate) 


INPUTS OUTPUTS 


X X H 
X X H 
L L H 
H X L. 
X H L 
X H i 
H X L 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 
m 


VIN Input voltage (Vij should never be more negative than Veg) | Mee to 405 TCV 


V 
V 
lo Output source current A 
°C 
°C 


Ts Storage temperature -65 to +150 | a 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 
Vee Supply voltage (negative) 
Vee Supply voltage (negative) when operating with 10K ECL family 


Veg = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Voc1 = Voce = GND Vee = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Ta =0°C to +85°C Ver =-4.5V 
Ver = -4.8V 
Veg = -4.2V 
Ver = -4.5V 
Veg = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Vee = -4.2V +0.010V to —4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


Parawerer [wm ‘| tyr | wax | UN | TEST CONOmTONS? 
[vee=-4av | -1025 [| a0 | mw 
i. 
Ver = -4.8V ) 1035 | | 880. | SomV 
Pvee=-4av | -1095] |__| mw 
vee=-45v | -1095] | | mw 
vee=-40v | -1005) | | mw 
ee 
LOM lve out yeenmasv | | | -1610 | =v 

vee=-4ev| | | =1610 | mw 
vee=-42v | -1010 | | -1600 | mv 
a 


Vin = ViHmax 
or 


Vin = Vitmin 


Vin = Vimin 
or 
Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vixmin 
or 


Vin = Vitmax 


Vin = ViHmax 
or 


Vin = Vitmin 


LOW level 
output voltage 


AV HIGH level 
Yee output voltage 0.025 V/V 
EE —_ compensation Vee = -4.2V 


LOW level 
output voltage 
compensation 


AVoL 
AVegE 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax  —Maximum HIGH level input voltage (the most positive Vj). 
ViHT — HIGH level input threshold voltage. 
ViLT - LOW level input threshold voltage. 
X7 Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
Vout (- 1035 mV) y GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voit - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 


Votmax (— 1620mV) 
Votmin (— 1810mV) —— 


Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(~TB1OmV) ( ursnith ‘ ri65 mV) : 0 mV) conditions. 
Vesa — Reference bias voltage (the internally generated reference voltage which is used to set the input 
Ves and output threshold level). 
(-—1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER TEST CONDITIONS 


tpLH Propagation delay 0.90 
teHL Dy to Q,, Qh 0.90 


tp_H Propagation delay 0.45 1.40 0.45 1.30 0.45 1.40 Fias. 4. 5. 6 
tes, En 16 On, Oa 0.45 | 1.40 | 0.45 | 1.30 | 0.45 | 1.40 i 
ttLH Transition time 0.45 1.20 0.45 1.10 0.45 1.20 

tru, 20% to 80%, 80% to 20% 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.20 


Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


tp_H Propagation delay 0.90 2.60 0.90 2.50 0.90 2.60 
tpy_ Dp to Qn, Qn 0.90 2.60 0.90 2.50 0.90 2.60 
tpLy Propagation delay 0.45 1.40 0.45 1.30 0.45 1.40 
tpH_ En to Qn, Qn 0.45 1.40 0.45 1.30 0.45 1.40 
ttLH Transition time 0.45 1.20 0.45 1.10 0.45 1.20 
ttHL 20% to 80%, 80% to 20% 0.45 1.20 0.45 1.10 0.45 1.20 


Flat Pack Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


tp_H Propagation delay 0.90 2.40 0.90 2.30 0.90 2.40 
tp. Dry to Qn, Qn 0.90 2.40 0.90 2.30 0.90 2.40 
tp_H Propagation delay 0.45 1.20 0.45 1.10 0.45 1.20 
tpy_ En to Qn, Qn 0.45 1.20 0.45 1.10 0.45 1.20 
ttLH Transition time 0.45 1.20 0.45 1.10 0.45 1.20 
ttH, 20% to 80%, 80% to 20% 0.45 1.20 0.45 1.10 0.45 1.20 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


tpLH Propagation delay rs 90 2.40 0.90 2.30 0.90 = 40 
tpH_ Dp to Qn, Qh 0.90 2.40 0.90 2.30 0.90 2.40 
tp_H Propagation delay 0.45 1.20 0.45 1.10 0.45 1.20 
tpH_ En to Qn, On 0.45 | 1.20 | 0.45 | 1.10 | 0.45 | 1.20 
trLH Transition time 0.45 1.20 0.45 1.10 0.45 1.20 
ttH. 20% to 80%, 80% to 20% 0.45 1.20 0.45 1,10 0.45 1.20 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 4, 5, 6 


+1050mV 
Dn INPUTS 
+310mV 


Qn OUTPUTS 


Qn OUTPUTS 


WF 12360S 


Figure 4. Propagation Delay and Transition Times 
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Gate 100417 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voc2 = + 2.0V +0.010V, Veg =-3.2V 
+0.010V. 
PULSE fe a4 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 25 uF O.1pF 0.01uF and 25uF from GND to Veg. (0.01 and 
7 = 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
10 (7) close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
= SCOPE . All unused inputs should be connected to either 
CHANNELA CHANNELB HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <d3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(12) 15 better. 
. Pin connections are for Flat Pack and in parenthe- 
(13) 16 ses for Ceramic DIP. 


(14) 17 
(15) 18 
(16) 19 


| 25 uF 0.01LF 


— 2.5V +0.010V 


TC04570S 


Figure 5. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100118 is a 5-wide OR-AND 2-4-4- 
4-5 input Gate with true and complemen- 
tary outputs. 
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100118 
Gate 


Quint 2-4-4-4-5-Input OR-AND Gate 
Product Specification 


“WHE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


woos] ore 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100118F 
Ceramic Flat Pack 100118Y 


PIN DESCRIPTION 


Data Inputs 
rc 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


FLAT PACK 


Pin connections for Flat Pack 
and in () for Ceramic DIP 
package 


Diz D1e Voc1 Veo2 QQ 


(TOP VIEW) 


CD09110S LD05160S 


Figure 2 


Figure 1 
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Gate 100118 


FUNCTION TABLE 


INPUTS OUTPUTS 


Do Di; De D3 Dg Ds De Dz Dg Dg Dio Diy Diz Dig Dig Dis Dig Di7 Dig PG. | ih ae} 
X X X 


all other combinations 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 100K ECL UNIT 

V 

VIN Input voltage (Vij should never be more negative than Veg) 


EE Supply voltage (Voc1 = Voce = GND) -7.0 to 0 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 


— 3 


VEE Supply voltage (negative) when operating with 10K ECL family 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Vec2 = GND 


Veg = —4.8V 


Veg = -4.2V 
ee ok BY -1475 mV 


Ver = -4.8V 


Veg = -4.2V 
Ver = -4.5V -1810 “VATS mV 
Vege = -4.8V 


LOW level input 
threshold voltage 


ViLT Ta = 0°C to +85°C 


LOW level 


ViL input voltage 


NOTE: 
When operating at other than specified voltages (—4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’ ° 
TEST CONDITIONS? 


HIGH level Vin = Vimax 


output voltage sd 
Vin = Vitmin 


HIGH level output Meet | Ete a ee Vin = Vitimin 
threshold voltage | Vee=-45v | -1095 | [| omv Gan a 

pVec=-4ev | -1045 | || my mt Loading wit 
threshold votage | Yee==45V | || -tet0 | mv | or 

[Vee=-4ev | [| -t610 | my | INT hme 


m 


HIGH level 
output voltage 
compensation 


AVEE 
Veg = -4.2V 
LOW level Ta = +25°C 
output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
Vitt — LOW level input threshold voltage. 
Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
ont (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
a VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo) under the specified input and loading 
conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin Vier | Vin Vitimax conditions 
(-—1810mV) (—1475mV) | (—1165mV) (-—880mV) vas ; fi . 
VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Vour (- —1610mV —— 5 aaa 
Votmax (— 1620mV) —— 
Votmin (- 1810 mV) —— 


Ves 
(-—1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta= #85°C 


PARAMETER sree UNIT TEST CONDITIONS 
tpHL D, to Q, Q 0. 85 3. 20 0. 85 2. 20 0. 85 re ‘40 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
tTHL 20% to 80%, 80% to 20%] 0.45 1.50 0.45 1.40 0.45 1.50 


Ceramic DIP Voc: = Veco = GND, Veg =-5.2V +5% 


PARAMETER ie | ae) tof ew a UNIT TEST CONDITIONS 
tpHL D;,, to Q, Q 0. 85 3. 20 0. 85 3. 20 0. 85 3. ‘40 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.50 0.45 1.40 0.45 1.50 
tTHL 20% to 80%, 80% to 20%] 0.45 1.50 0.45 1.40 0.45 1.50 


Flat Pack Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teHL Dn to Q, Q 0.85 | 3.00 | 0.85 | 3.00 | 0.85 | 3.20 Figs. 4, 5, 6 
tTLH Transition time 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 
tTHL 20% to 80%, 80% to 20%} 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 

Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


PARAMETER inl tee eee [es UNIT TEST CONDITIONS 


tpy. Dn toQ,Q 0.85 | 3.00 | 085 | 3.00 | 085 | 3.20 Figs. 4, 5, 6 
trLy _—s Transition time 0.45 | 1.50 | 0.45 | 1.40 | 0.45 | 1.50 
tr, 20% to 80%, 80% to 20%} 0.45 | 1.50 | 045 | 1.40 | 0.45 | 1.50 
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AC WAVEFORMS 


Dn INPUTS 


Q OUTPUT 


Q OUTPUT 


WF12370S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = +2V +0.010V, Veg = -3.2V 
+0.010V. 

E FT 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE 25 uF OAyF 0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
GENERATOR , capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 

should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 


L,—>|<— Le —_—_$_<_L,______> 
a (10) 13 re) 11 (8) as’ SCOPE 
CHANNELA \ / CHANNEL B 


14 50Q function required. 
Ry 8 ry C, gRy .All unused outputs are loaded with 502 to GND. 
(12) 15 L . Ly and Ly are equal length 50Q impedance lines. Ls, 
— == = = the distance from the DUT pin to the junction of the 
(13) 16 cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
(14) 17 . Ry = 50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable and 
(15) 18 pins under test must be less than 1/4 inch (6mm) 
(16) 19 long for proper test. 
. C, = Fixture and stray capacitance < 3pF. 
(17) 20 . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(19) 22 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
(20) 23 section on AC setup procedure). 
10. All 502 resistors should have tolerance of +1% or 
(21) 24 better. 
11. Pin connections are for Flat Pack and in parenthe- 
(22)1 ses for Ceramic DIP. 


(23) 2 


SCOPE 


(24) 3 
(1) 4 
(2)5 
(3)6 
(4)7 
(5) 8 


21 (18) 


| 25 uF 0.01uF 


— 2.5V +0.010V 
TC05030S 


Figure 5. Test Circuit 
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NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


400K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.1ns 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100122 contains 9 Buffer Gates 
with single input and output. 
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400122 
Buffer 


9-Gate Buffer 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100122F 
Ceramic Flat Pack 100122Y 


PIN DESCRIPTION 


Data Inputs 
Data Outputs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


FLAT PACK 


Pin connections for Flat Pack 
fia Gs Wes Worcs By reek for Ceramic DIP 


(TOP VIEW) 
LD05170S 
CD09130S 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 100K ECL UNIT 


[Vt vtgs soa rr bo are ris Wan Va) Wee 0 
i es 


RECOMMENDED OPERATING CONDITIONS 


100K | 400K ECL 
PARAMETER 


VEE Supply voltage (negative) when operating with 10K ECL family a 


Vee = -4.2V | =1150 | 

—— =-4.5V —880 mV 
-1165 

| Vee =-4.8V | =-4.8V 

Veen-42V | -1150 Son Dale On 


| Vee =-4.8V = -4. | Vee =-4.8V 


oe =-4.2V 
a oT -1475 


ae A ME 
es ee 
NOTE: 


When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


VIHT Voec1 = Vec2 = GND 


LOW level input 
threshold voltage 


ViLT =0°C to +85°C 


LOW level 


Vit input voltage 


Operating ambient temperature 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified'? 

| F 

-1025 | | -870_ Ft. 

= 1028 or 

~1035 Vin = Vitmin 
— 


pm 

pm 

a pm 
ee pm 
a pm 
1045 | pm 
P| 1590 | mv 
ee | mv 
ee pm 
a pm 
[= 1705 pm 
pm 

| wa 

= 


HIGH level 


VOH output voltage 


Vin = Vinmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
50Q to -2.0V +0.010V 


Vin = Viomin 
or 
Vin = Vitmax 


LOW level output 
threshold voltage 


VoLtT 


Vin = Vinmax 
or 


Vin = Vitmin 


LOW level 


VoL output voltage 


= 
aa 
[om 


az 
Po 
ho 
78 
icc 
Soc 
NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case’' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 


ie LOW level input current 
-leg Vee supply current 
HIGH level 


output voltage 
compensation 


LOW level 
Output voltage 
compensation 


AVoL 
AVeEE 
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Buffer 1004122 


NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
ViHT - HIGH level input threshold voltage. 
Vitt ~- LOW level input threshold voltage. 
TY } Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Your (- toasmV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VoHT ~ HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VOLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
M ABIOmV) ( ‘een i tti65 mV) : geo mV) conditions. 
Ves - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vour(- 1610 mV —— ——— 
Voumax (~ 1620mV) — 
Votmin (—1810mV) —— 


Ves 
(-— 1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


rane Fn [ee | te [wr [we [wwe | OMT | TET SOnOTON 


tpHL Dry to Qn 0.45 1.60 0.45 1.45 0.45 1.60 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.30 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.30 0.45 1.30 


Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 


Ta=+25°C | Ta=+05'C 


PARAMETER ae er te |e ey | UNIT TEST CONDITIONS 


tpHL Dn to Qn 0. AS 1 60 0. 45 1 AB 0. 45 1 60 Figs. 4, 5, 6 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.30 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.30 0.45 1.30 


Flat Pack Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Taz 426° | Ta= 405°C 


teLH Propagation delay 0.45 1.40 0.45 1.25 0.45 1.40 
tpHL Dn to Qh 0.45 1.40 0.45 1.25 0.45 1.40 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.30 
tTHL 20% to 80%, 80% to 20%| 0.45 1.40 0.45 1.30 0.45 1.30 


Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 
=0°Cc Ta = +25°C Ta = +85°C 


Ta 
teLH Propagation delay 0.45 1.40 0.45 125 0.45 1.40 
teHL D, to Qn, 0.45 1.40 0.45 1.25 0.45 1.40 
ttLH Transition time 0.45 1.40 0.45 1.30 0.45 1.30 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.30 0.45 1.30 


TEST CONDITIONS 


Figs. 4, 5, 6 


TEST CONDITIONS 


Figs. 4, 5, 6 
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AC WAVEFORMS 


+1110mvV 


Dn INPUTS 


Qn OUTPUTS 


WF 12650S 


Figure 4. Propagation Delay and Tr-nsition Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voce = + 2V +0.010V, Veg =-3.2V 


+0.010V. 
PULSE fe rh 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 25 uF O.AuF 0.01uF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
3 length should be kept to less than 1/4 inch (6mm). 
SCOPE SCOPE . All unused inputs should be connected to either 
CHANNELA CHANNEL B HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
Ly and Lo are equal length 50Q impedance lines. 
Lg, the distance from the DUT pin to the junction of 
(14) 17 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(15) 18 . Ry =50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
(16) 19 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(17) 20 C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


(20) 23 
(21) 24 


| 25 uF 0.01 .F 


—2.5V+0.010V 


TC04580S 


Figure 5. Test Circuit 
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NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 £0.ins 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


The 100123 contains six bus drivers 
capable of driving terminated lines with 
terminations as low as 252. Each output 
has its respective ground connection. 
The driver itself performs the positive 
logic AND of a data input and the OR of 
two enable inputs. The output voltage 
LOW level is more negative than usual 
ECL outputs. This allows an emitter- 
follower output transistor to turn off, 
when the termination supply Vy is —2.0V 
+10%. 
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400123 
Driver 


Bus Driver 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
nee DELAY (-lee) 


coors Oo Tema 


ORDERING CODE 
Voci1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100123F 
Ceramic Flat Pack 100123Y 


PIN DESCRIPTION 


bates SS 
=| commen enabie mei 
2 
[bate ups 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


CERAMIC 
DIP 


y 


x 


> 


‘ 


FLAT PACK 


Pin connections for Flat Pack 
and in () for Ceramic DIP 
package 
Q3VeceVcc1Vec2Q0 Vec2 
(TOP VIEW) 
CD09150S 


Figure 1 


Figure 2 


7-58 853-0613 82178 


Signetics ECL Products Product Specification 


Driver 400123 


FUNCTION TABLE 


INPUTS 


OUTPUT 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) eS hee eS 

lo Output source current po BB ma 

Ts Storage temperature 

Ty Maximum junction temperature 
DC OPERATING CONDITIONS 


100K ECL 
_— {tent wet _ 


on Voce Circuit ground 


VEE Supply voltage (negative) when operating with 10K ECL family in Se ok oe 


Veg=-aav_[ so | Pw 


Ver = -4.5V 


etm | 


| Vee=-4.2V | =—4. ae 
-1810 mV 
| Veg =-4.8V = 4. | Veg =-4.8V s 
| ae | 


s 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Vec1 = Voce = GND 


LOW level input 
threshold voltage 


VILT Ta = 0°C to +85°C 


LOW level 
input voltage 


Vit 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voc2 = GND, Vee =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 
pbc Vin = Vitmax Loading with 
~1025 or 252. to -2.0V 
4035 Vin = Vitmin 


HIGH level 
output voltage 


VoH 


Vin = Vinmin Loading with 
or 252 to -2.1V 
Vin = Vitmax 


HIGH level output 


VOHT threshold voltage 


Veg = -4.8V -1045 
Vee = -4.2V 


LOW level output Vin = Vinmin Loading with 


or 252 to -2.0V 
Vin = Vitmax 


MIN | 
| =1098 | 
[= 1025 
| = 1035 
[= 1045 
| = 1098 | 
[= 1045 
— 
[Mees n4ev | 
[Vec=-4ev | 
Ve a 
me 

a 

ee 

p13 


Vout threshold voltage 


Vin = Vinmax Loading with 
output voltage | YEE=~45¥ | | =2200 | mv 
=— sat 252 -2.4V 
Vou output voltage ieee = = Vin = V4 . 
a min 


Veg = -4.8V 


Nit LOW level input current 


NH HIGH level 
input current 


HIGH level 
output voltage 
compensation 


Veg = -4.2V 
Ta = +25°C 


NOTES: 

1. The specified limits represent the ''worst case’ value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 

ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 

ViLT — LOW level input threshold voltage. 

Vitmin - Minimum LOW level input voltage (the most negative Vj). 


VoHmax (— 880mV) —— [ 
Vormin (~ 1025mVv) —— 


Vonr (— 1035mV) ch ga VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


AREA 


condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vain a = — VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Notmax (~ 1620mV) VITTTTA Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmin (— 1810mV) —— Voimax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V V Vv Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin ur | Vint Vitmax conditions 
(-1810mV) (-1475mV) | (—1165mV) (—880mV) on 3 er . 
Vep - Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Ves 
(-— 1320 mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


rs [wn [ wor | we [ we | SMT | TEST enero 


tpLH Propagation delay 1.70 4.35 1,75 4.35 1.75 4.65 
tPpHL D, to Qn 1.00 2.40 1.00 2.40 1.10 2.60 
teLH Propagation delay 2.00 4.70 2.00 4.70 2.00 5.10 
teHL DE, to Q, 1.20 | 3.00 | 1.20 | 3.00 | 1.20 | 3.40 


PARAMETER 


Figs. 4, 5, 6 


tpLH Propagation delay 2.10 5.40 2.10 5.30 2.10 5.80 
tpHL E to Q, 1.20 3.30 1.20 3.30 1.20 3.70 
tTLH Transition time 0.70 2.00 0.70 1.90 0.70 
tTHL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.20 0.45 


Ceramic DIP Voc: = Veco = GND, Veg =-5.2V +5% 


teLH Propagation delay 1.70 4.35 1.75 4.35 1.75 4.65 
tepHL Dp, to Qn 1.00 2.40 1.00 2.40 1.10 2.60 


teLH Propagation delay 2.00 4.70 2.00 4.70 2.00 5.10 
teHL DE, to Q, 1.20 | 3.00 | 1.20 | 3.00 | 1.20 | 3.40 


teLH Propagation delay 2.10 5.40 2.10 5.30 2.10 5.80 
teHL E to Q, 1.20 3.30 1.20 3.30 1.20 3.70 


tTLH Transition time 0.70 2.00 0.70 1.90 0.70 2.10 
tTHL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.20 0.45 1.30 


Ta = +25°C Ta = +85°C 
teLH Propagation delay 1.70 4.15 1.75 4.15 1.45 4.45 
tpHL Dp, to Qr 1.00 2.20 1.00 2.20 1.10 2.40 


Figs. 4, 5, 6 


tpHL DE, to Q, 1.20 2.80 1.20 2.80 1.20 3.20 Figs. 4, 5, 6 
tpLH Propagation delay 2.10 5.20 2.10 5.10 2.10 5.60 
tpHL E to Q, 1.20 3.10 1.20 3.10 1.20 3.50 
tTLH Transition time 0.70 2.00 0.70 1.90 0.70 2.10 
ttTHL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.20 0.45 1.30 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 1.70 4.15 1.78 4.15 1.75 
teHL Dn, to Q, 1.00 2.20 1.00 2.20 1.10 
teLH Propagation delay 2.00 4.50 2.00 4.50 2.00 
tpHL DE, to Q, 1.20 2.80 1.20 2.80 1.20 
teLH Propagation delay 2,10 5.20 2.10 5.10 2.10 5.60 
teHL E to Q, 1.20 3.10 1.20 3.10 1.20 3.50 
tTLH Transition time 0.70 2.00 0.70 1.90 0.70 2.10 
tTHL 20% to 80%, 80% to 20% 0.45 1.30 0.45 1.20 0.45 1.30 


AC WAVEFORMS 


UNIT | TEST CONDITIONS 


Figs. 4, 5, 6 


+1050 mV 


+310mV 


OR OUTPUT 


WF 12660S 


Figure 4. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voco1 = Voc2 = +2V +0.010V, Veg =-3.2V 


+0.010V. 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 25 uF 0.1yF 0.01uF and 25uF from GND to Veg. (0.01 and 
= 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
; length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
eee A Sod ceniee HIGH or LOW state consistent with the LOGIC 
(16) 19 | __ function required. 
. All unused outputs are loaded with 252 to GND. 
(14) 17 . Ly and Lz are equal length 252 impedance lines. L4 
— and Lg, the distance from the DUT input and output 
(13) 16 pins to the junction of their respective 
interconnecting cables should not exceed 1/4 inch 
(17) 20 | (6mm). 
. Ry =502Q terminator internal to Scope. 
(23) 2 . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(22) 1 (6mm) long for proper test. 
. OC. =Fixture and stray capacitance < 3pF. 
(20) 23 | —— . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(21) 24 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(19) 22 to section on AC setup procedure). 
. All load resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


21 (18) 


| 25 uF 0.01,F 


— 2.5V +0.010V 


TC05291S 


Figure 5. Test Circuit 


NEGATIVE PULSE 


+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


400K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.ins 


Figure 6. Input Pulse Definition 
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Hex TTL-to-ECL Translator 
Preliminary Specification 


ECL Products 


DESCRIPTION 
The 100124 is a Hex Translator, de- 


DELAY (-lee) 
100K ECL logic levels. The inputs are 


compatible with standard or Schottky 
TTL. A common Enable input (E), when ORDERING CODE 


LOW, holds all inverting HIGH and holds COMMERCIAL RANGE 
all true outputs LOW. The differential PACKAGES Vec1 = Vec2 = Vecs = GND; Vrt_ = +5.0V; Vee =-4.2V 
outputs allow each circuit to be used as to -4.8V; Ta =0°C to +85°C 


an inverting/non-inverting translator or Ceramic DIP 100124F 
as a differential line driver. The output Ceramic Flat Pack 100124Y 
levels are voltage compensated. When 


the circuit is used in the differential PIN DESCRIPTION 


mode, the 100124, due to its high com- 


mon-mode rejection, overcomes voltage 
gradients between the mode rejection, 
overcomes voltage gradients between Data Inputs (Schottky TTL) 
the TTL and ECL ground systems. The Enable Inputs (Schottky TTL) 
Complementary Data Outputs 


Vee and Vcc power may be applied in 
either order. 


PIN CONFIGURATION LOGIC SYMBOL 


(21) (22) (23) (17) (16) (15) 
24 1 2 20 19 18 


Do D1 D2 D3 Dg Ds 


3 4 5 6 8 7 12 13 15 14 17 16 
(24) (1) (2) (3) (5) (4) (9) (10) (12)(11)(14)(13) 
Voc = Pin 23(20) 
Voc1 = Pin 9(6), 10(7), 11(8) 
Vee = Pin 21(18) 
Pin connections for Flat Pack 


and in ( ) for Slim CERDIP 
package 


Q2 Q2 Vec1Vec2Vec3Q3 
cD09201S 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


V Supply voltage (GND1 = GND2 = GND3 = GND) 
100K ECL : = sits : 
O 


Output source current 


cs 
cs 
cs 


lin Input current -30 to +5.0 mA 
Ts Storage temperature -65 to +150 °C 
~ 


Maximum junction temperature 


Supply voltage 


HIGH level input voltage 
LOW level input voltage 
Input clamp current 
| 
| 


H HIGH level output current 


O 
O 


L LOW level output current 


Ta Operating ambient temperature 


DC OPERATING CONDITIONS FOR ECL 


Voct Circuit ground 
Vocce2 
VEE Supply voltage (negative) when operating with 10K ECL family a ee 
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DC ELECTRICAL CHARACTERISTICS (TTL) Voc: = Voce = Vec3 = GND, Vrt_ = + 5.0V +0.010V, Veg =-4.2V +0.010V to 
~4.8V +0.010V, Ta =0°C to +85°C unless otherwise specified! 


| PARAMETER _—__ranueren_—_| _user_ wer UNIT TEST CONDITIONS 
Input current at maximum Vin = +5.5V 
input voltage All other inputs = GND 


All other inputs = GND 
LOW level eve {|} fet Vin = +0.4V 
input current eee faa oT All other inputs = GND 
| icc Supply current = current ane La All inputs Vij = GND 


DC ELECTRICAL CHARACTERISTICS (100K ECL) Voc: = Vece = Vec3 = GND, VrtL = +5.0V +0.010V, Veg =-4.2V to 
-4.8V +0.010V, Ta =0°C to +85°C unless otherwise specified’ 


PamawereR [Sw [P| wax | uN | TEST CONDmONS? 

vee=naw [v0] | aro | mw 

von GH tv vn 04v (TTY 
Pvee==40v | -1095] | 060 | mv 

Pvee=-42v | -1095] |_| ww 

Pvee=-45v | -1095] | | mv] vweoav cry 

vee=-4av | -1085 | | | mw 

vee=-4ev[ |_| 1650 | mw 

vor LOW level cut TYee=maav | | | =rer0 | mv] Ww=20v cry 
vee=-4ev| | | 1610. | mw 

vee==42v | -10i0 | | =1600 | mw 

Tvee==45v | -1010 | ~1705 | -1620 | mv] vw=2av cry 

Pvee==40v | -1000 |_| =1620 | mv 

He Seemed meme] wo | ma] re vn pa 


AV HIGH level 
Aen output voltage 
EE compensation 


LOW level 
output voltage 
compensation 


HIGH level output 


VOHT threshold voltage 


Loading with 
252) to -2.0V 


LOW level 


VoL output voltage 


V/V 


AVoL V/V 
NOTES: 
1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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VoHmax (— 880mV) . NOTES: 
y 025 ViHmax | — Maximum HIGH level input voltage (the most positive Vj). 
QHmin (= bs ea y, : Vint -HIGH level input threshold voltage. 
ont ( mV) = ViLT — LOW level input threshold voltage. 


ECL 100K Vitmin - Minimum LOW level input voltage (the most negative Vj). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
Vor (— 1035 mV) condition. 


es 7 
Votmax (~ 1620mV) VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
Votmin ( — 1810 mV) 4 , condition. 
Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Var tre Vint Votmax —- Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
(0.8V) (2.0V) conditions. 
DF05550S Votmin -— en LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 
Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Figure 3. Transfer Characteristics (TTL to ECL) 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = Voc3 = GND, Vir, = +5.0V +0.010V, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=#25°0 | Ta=#05°C 


PARAMETER UNIT TEST CONDITIONS 


tpLH Propagation delay 0.50 3.00 0.50 2.90 0.50 3.00 Fia. 5.6.7 

teHL D,, t6 O,,. Ge 0.50 3.00 0.50 2.90 0.50 3.00 ap 5 

tTLH Transition time TTL 0.45 1.80 0.45 1.80 0.45 1.80 Fia. 5. 7 

tTHL 20% to 80%, 80% to 20%] 0.45 1.80 0.45 1.80 0.45 1.80 a > 
Ceramic DIP Vcc: = Vece = Vec3 = GND, Vir, = +5.0V +0.010V, Veg =-5.2V +5% 


paramere [um [ wax | atm | tr [un [ox | OMT | TST SonDmows 


teLH Propagation delay 0.50 3.00 0.50 2.90 0.50 3.00 Fia. 5.6.7 
tpHL Dy to Q,, Oh 0.50 3.00 0.50 2.90 0.50 3.00 on 
tTLH Transition time TTL 0.45 1.80 0.45 1.80 0.45 1.80 Fia. 5. 7 
tTHL 20% to 80%, 80% to 20%] 0.45 1.80 0.45 1.80 0.45 1.80 Ss 


Flat Pack Vcc; = Voce = Voc3 = GND, Viti = +5.0V +0.010V, Veg =-4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.50 2.80 0.50 2.70 0.50 2.80 Fia 5.6.7 

tepHL Dp to Qa. On 0.50 2.80 0.50 2.70 0.50 2.80 a 
tTLH Transition time TTL 0.45 1.70 0.45 1.70 0.45 1.70 Fia. 5. 7 
tTHL 20% to 80%, 80% to 20%] 0.45 1.70 0.45 1.70 0.45 1.70 lds 


Flat Pack Vcc; = Veco = Vec3 = GND, Vrt_ = +5.0V +0.010V, Veg =-5.2V +5% 


tpLH Propagation delay 0.50 2.80 0.50 2.70 0.50 2.80 Fia 5.6.7 
tpHL D, 16 Gp; Oa 0.50 2.80 0.50 2.70 0.50 2.80 se) 
tTLH Transition time TTL 0.45 1.70 0.45 1.70 0.45 | 1.70 Fia. 5. 7 
tTHL 20% to 80%, 80% to 20%] 0.45 1.70 0.45 1.70 0.45 1.70 gS 


TEST CONDITIONS 
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AC WAVEFORMS 


Dp INPUTS 


Qn INPUTS 


80% 80% 
Gn, OUTPUTS 


WF12130S 


Figure 4. Propagation Delay and Transition Times for Data to Output 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voce = Voc3 = + 2V + 0.010V, 
VrtL = +7.0V +0.010V, Veg =-2.5V 


+0.010V 
. Decoupling 0.1uF and 25uF from GND to Vcc, 
| 25uF | 0.1uF | | 25uF | 0.1uF | 0.01uF and 25uF from GND to Veg. (0.01 and 0.1uF 
= = = = capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
PULSE physically possible to the DUT and lead length 
GENERATOR 9¢6) |11(8)] 10(7) should be kept to less than 1/4 inch (6mm). 
Vv . All unused inputs should be connected to either 
4 Vec1 Vecs Vec2 “TTL is HIGH or LOW state consistent with the LOGIC 
(21)24 SCOPE function required. 
a A Qo CHANNEL B . All unused outputs are loaded with 502 to GND. 
(22) 1 5. Ly and Lp are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
(23) 2 cable from the Pulse Generator and the cable to the 
(17)20 


+2.0V20.010V +7.0V20.010V 


Scope, should not exceed 1/4 inch (6mm). 

. Ry = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 502 resistors should have tolerance of + 1% or 
better. 

11. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP packages. 


(16)19 
(15)18 
(19)22 


-2.5V+0.010V 
TC04831S 


Figure 5. AC Test Circuit for 100124 
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NEGATIVE PULSE 


POSITIVE PULSE 
+2.0V 


WF12340S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = Vec3 = +2.0V +0.010V, Vir = +7.0V +0.010V,Veg = -2.5V +0.010V, 
V7 = GND (OV) 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


100125 is a Hex Translator to convert 
100K ECL logic levels to TTL logic 
levels. Differential inputs allow each cir- 
cuit to be used as an inverting, non- 
inverting or differential receiver. An inter- 
nal reference voltage generator provides 
Veep for single-ended operation or for 
use in Schmitt trigger applications. 


All inputs have 50kQ2 pulldown resistors; 
therefore, the outputs will go LOW when 
the inputs are left unconnected. When 
used in the differential mode, the inputs 
have a common-mode rejection of + 1V, 
making this device tolerant of ground 
offsets and transients between the sig- 
nal source and the translator. The Ve¢ 
and Vcc power may be applied in either 
order. 


March 1986 


400125 
Translator 


Hex ECL-to-TTL Translator 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
TPs DELAY (—lee) 


vores [ame 15m 


ORDERING CODE 
Viru1 = Viti2 = +5.0V, Vec1 = Vece = GND; Veg = -4.2V 
to -4.8V; Ta =0°C to +85°C 
Ceramic DIP 100125F 
Ceramic Flat Pack 400125Y 


PIN DESCRIPTION 


[bates 
a 
Retro Bis votage Gust 
bate Opus Seronty TY 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


(12)(11)(14)(13)(16)(15\19)(20)(21){22)(23)24) 
15 14 17 16 19 18 22 23 24 1 2 3 


Do Do D1 D; D2 De D3 D; D4 Ds Ds Ds 


Qo Q;1 Q2 Q3 Q4Q5 


1312116 5 4 
(10) (9) (8) (3) (2) (1) 


Viti = Pin 7(4), 8(5) 
Voc = Pin 9(6), 10(7) 
Vee = Pin 21(18) 
Ves = Pin 20(17) 


Pin connections for FLAT PACK and 
in ( ) for Slim CERDIP package. 


LS10681S 


VrtuiVrti2Vec1Vec2Q2 Q; 


CD09221S 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS = (Operation beyond the limits set forth in this table may impair useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


100 


TTL VIN Input voltage -0.5 to +5.5 
°C 


lin Input current -30 to +5.0 
Ts Storage temperature -65 to +150 
es ee 


100K ECL 
a win [nom [ax | OT 


Maximum junction temperature 


Voor, Voce Circuit ground po fo | of} ve 
VEE Supply voltage (negative) when operating with 10K ECL Family a ee ee 
Veg = -4.2V -1150 
HIGH level | Vec=-4.2v | -1150_ 
Vin input voltage Vee = -4.5V 
-1165 -880 mV 
(Single ended) Vee = -4.8V 
V HIGH level input Ver = -4.5V 
a threshold voltage as : -~1165 mV 
Voci1 = Voce = GND Veg = -4.8V 
Ta = 0°C to +85°C Vee = -4.2V 
y LOW level input Vee = -4.5V -1475 mV 
sas threshold voltage BE : 
Vee=-4ev | | | = 1490 
Veg = -4.2V 
LOW level 
Vit input voltage Vee = -4.5V mV 
setnciaditi | =1490__ 
Output reference 
Ve5 ar Vee=-45V_ | -1380 | | = 1260 | mv 
Operating ambient temperature | 0 | +85 | ec 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC OPERATING CONDITIONS FOR DIFFERENTIAL MODE 


100K ECL 
PARAMETER 


ViHmax + 1.0V 


Veg = -4.8V 
Veg = -4.2V 


Vitmin + 1.0V 


Vitmin — 1.0V 
} Vee=-4.8V | = -4.8V 
| Veg=-4.2V | =-4, | Veg=-4.2V | 
Input voltage differential 
| Vee =-4.8V | = -4.8V 
| Vee =-4.2V = 4, | Vee =-4.2V 


Common-mode voltage Veg = -4.5V 


| Vee=-4.8V | = -4, | Vee=-4.8V | 


NOTE: 
When operating at Vee other than specified voltage (-4.2V, -4.5V, -4.8V), the DC and AC Characteristics will vary slightly from specified values. 


DC ELECTRICAL CHARACTERISTICS gate = Voce = GND, Vrt, = + 5.0 +0.010V, Veg =-4.2V +0.010V to -4.8V +0.010V, 


=0°C to +85°C unless otherwise specified’ ° 


PARAMETER aaa UNIT TEST CONDITIONS? 
HIGH level = Vimax Do - Ds = Ves 
ee current — Ds = Vitmin 


LOW Sti LOW input current = current 7 = Vitmin, Do - Ds = Ves 


ECL AV HIGH level 
ele, output voltage 0.035 V/V 
E ‘ 
compensation Vee =-4.2V 
LOW level Ta = + 25°C 
output voltage 0.070 V/V 
compensation 


[Vou HIGH ive ouputvotage ‘| ea [ae | | V| e-2oma 
gM 
[ox ser eet owt ewe fe [fa Ff vere no 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst-case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax | —Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
cs > Vitt - LOW level input threshold voltage. 
a Vitmin - Minimum LOW level input voltage (the most negative Vj). 
ZA ree VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Vitmin oo ait Vittmax Votmax ~— Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
(—1810mV) | | (—880mV) conditions. 
Vir Vint Votmin —- Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(-1475 mV) (— 1165 mV) conditions. 
Ves Ves — Reference Bias voltage. The internally generated reference voltage which is used to set the input 
(-1320mV) and output threshold level. 
DF05540S 


Figure 3. Transfer Characteristics for ECL 100K to TTL 


AC ELECTRICAL CHARACTERISTICS 


TEST CONDITIONS 


Figs. 4, 5, 6 
Figs. 4, 6 


TEST CONDITIONS 


Ceramic DIP Vcc: = Veco = GND, Vit, = +5V +0.010V, Veg =-4.2V +0.010V to -4.8 +0.010V 
tTLH Transition time TTL 0.50 | 2.60 | 0.50 | 2.60 | 0.50 | 2.60 
tTHL 10% to 90% to 90% to 10% | 0.50 | 2.60 | 0.50 | 2.60 | 0.50 | 2.60 


tpLH Propagation delay a 80 | 3.50 es 3.70 = 4.00 

tpHL Dp, to Qn 0.80 | 3.50 | 0.90 | 3.70 | 1.00 | 4.00 
Ceramic DIP Voc: = Voce = GND, Vit, = +5V +0.010V, Veg =-5.2V +5% 

tpLH Propagation delay 0.80 | 3.50 | 0.90 | 3.70 aa 4.00 Fias. 4.5. 6 

tpHL Dp, to Qr 0.80 | 3.50 | 0.90 | 3.70 | 1.00 | 4.00 oe Ay 
tTLH Transition time TTL 0.50 | 260 | 0.50 | 2.60 | 0.50 | 2.60 Fias. 4. 6 
tTHL 10% to 90% to 90% to 10% | 0.50 | 2.60 | 0.50 | 2.60 | 0.50 | 2.60 all 


Flat Pack Vcc; = Voce = GND, Vit, = +5V +0.010V, <—se 2V +0.010V | -4.8V +0.010V 


a ry ra Twas Fae cs 


PARAMETER UNIT 


tpLH Propagation delay = 80 rs 30 ae 90 ae 50 a .00 ae 80 Figs. 4, 5, 6 
= Dn to Q, i so | 3.30 | 0.90 | 3.50 | 1.00 | 3.80 g 

tTLH Transition time TTL 0.50 | 2.50 | 0.50 | 2.50 | 0.50 | 2.50 Fias. 4. 6 
tTHL 10% to 90% to 90% to 10% | 0.50 | 2.50 | 0.50 | 2.50 | 0.50 | 2.50 il 


Flat Pack Vcc; = Voce = GND, Vrt_ = +5V +0.010V, Vee = pag 2V +5% 


PARAMETER eae tari UNIT TEST CONDITIONS 


TEST CONDITIONS 


Propagation delay 0.80 | 3.30 | 0.90 | 3.50 1.00 | 3.80 Figs. 4.5. 6 
Dn to Qn 0.80 | 3.30 | 0.90 | 3.50 1.00 | 3.80 ae a 
Transition time TTL 0.50 | 2.50 | 0.50 | 2.50 | 0.50 | 2.50 Fias. 4. 6 
10% to 90% to 90% to 10% | 0.50 | 2.50 | 0.50 | 2.50 | 0.50 | 2.50 cialis 
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AC WAVEFORMS 


+1050 mV 
Dn INPUTS 
+310 mV 


+1050 mV 


Dn INPUTS 


+310 mV 


Qn OUTPUTS 50% 50% 
(ATTENUATED OUTPUT) 10% 10% 


WF12140S 


Figure 4. Propagation Delay and Transition Times for Data to Output 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V+0.010V +7.0V0.010V wei 1. Vitu1 = Vrti2 = 7.0V +0.010V, Voc = Voce = 


25uF | OAuF 25uF | O.1uF 2. Decoupling 0.1uF and 25uF from GND to Vco, 
= = = — 0.01uF from GND to Veg (0.01 and 0.1uF capaci- 


PULSE tors should be NPO Ceramic or MLC type). Decou- 
arken ATOR pling capacitors should be placed as close as 


+2.0V£0.010V physically possible to the DUT and lead length 
| 9(6) |10(7) | 8(5) 7(4) should be kept to less than ¥ inch (6mm). 


L . All unused inputs should be connected to either 

SCOPE is See ees Vee 7 13 (10) —_ SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A nian 7 CHANNEL B function required. 

{ . All unused outputs are loaded with 502 to GND. 

. Ly and Lg equal length 5022 impedance lines. L3. 

the distance from the DUT pin and the junction of 

the cable from the Pulse Generator and the cable 

12(9) 500 to the Scope, should not exceed 1% inch (6mm). 

. Rr = 50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 


(19) 22 and pins under test must be less than % inch 
(6mm) long for proper test. 


(20) 23 . C. = Fixture and stray capacitance < 3pF. 


CL Rr 


. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 


[z= and the DUT or between the DUT and the Scope 
should not exceed 4 inch (6mm) in length (refer to 


| (23) 2| section on AC setup procedure). 
(2a . All 50Q resistors should have tolerance of + 1% or 
OPEN better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 
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| 25uF | 0.01uF | 


~2.5Vt0.010V 


TC04851S 


Figure 5. AC Test Circuit for 100125 
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NEGATIVE PULSE 


POSITIVE PULSE 
+310mV 


WF12150S 


INPUT PULSE REQUIREMENTS 
Veci = Veco = +2.0V +0.010V, Viz, = +7.0V +0.010V, Veg =-2.5V +0.010V, 
V7 = GND (0V) 


Took ECL | 740mvpp | 1MHz | s00ne | o7 +0ins | 07 *0.ine 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


100126 contains nine independent, 
high-speed buffer gates each with a 
single input and a single output. The 
gates are non-inverting. These buffers 
are useful in bus-oriented systems 
where minimal output loading or bus 
isolation is desired. The output transition 
times are longer to minimize noise when 
used as a backplane driver. 
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400126 
Backplane Driver 


9-Bit Backplane Driver 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
TYPE DELAY (-lee) 


woos | ms | mA 


ORDERING CODE 
Voci = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100126F 
Ceramic Flat Pack 100126Y 


PIN DESCRIPTION 


Oe 
FS 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


/ VY 


L005190S 


Qe VecwWcc2Q7 Qs 
CD09340S 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


a 
Ts Storage temperature 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 
100K ECL 


VEE Supply voltage (negative) when operating with 10K ECL family 
Veg = -4.2V -1150 


Veg = -4.5V -—880 mV 
Veg = -4.8V 


Veg = -4.5V 
mV 
Veg = -4.8V 


HIGH level 
input voltage 


| 
_ 
_ 
o>) 
ol 


HIGH level input 
threshold voltage 


Voc1 = Vec2 = GND 


VIHT 


Ver =-4.2V 
Ver = -4.5V 
Veg = -4.8V 
Ver = -4.2V 
Veg = -4.5V 
Veg = -4.8V 


Ta Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (—4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 


LOW level input 
threshold voltage 


ViLT Ta =0°C to +85°C 


LOW level 
input voltage 


I 
mer 
— 
oO 
or 
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DC ELECTRICAL CHARACTERISTICS Voc; = Vcc2 = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


[paraweten «| sMIN' |Tve | max | UT | _‘TEST.CONDITIONS | 
Vee=-aev [-i0es || aro | wv 
Vee==4av | -r008 |_| -a80 | mv 
Vee==45v | -r00s [| | wv |e 
vee=-45v [|__| =1610 | ov 
Tveer-aev | (| =t610 | ww 
[Vee=-aav [1610 |_| -1600 | nv 
ctl “1810 
vee=-aev [-ve00 | 
rin LOW tevel input cwwent | os ||| #A | Ww Vine SSS~S~CS 
7 [8 | ma | lous open 
HIGH level 


Output voltage 
compensation 


LOW level 
output voltage 
compensation 


Vin = Vimax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


HIGH level output 


VOHT threshold voltage 


Vin = Viomin 
or 
Vin = Vitmax 


LOW level output 
threshold voltage 


VOLT 


Vin = Vimax 
or 


Vin = Vitmin 


AVonH 
AVeeE 


Veg = -4.2V 
Ta = +25°C 


AVoL 
AVeg 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax  —Maximum HIGH level input voltage (the most positive Vj,). 
Vint - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— Coma mn MMP tH: Vitt - LOW level input threshold voltage. 
Votimin (~ 1025 mV) — Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
out (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Votr (— 1610 mV —— —— awa SO ae VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mV) —— /) VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— ; Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Vit Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Viimax ditions. 
(1810 urea a e5mV) (880m = ; ; 
7 y ( me v= VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, —"s =-4.2V +0.010V to -4.8V +0.010V 


| Tasorc | Ta = + 25°C Ta = +85°C 
PARAMETER ae [wax | ane win | Max. UNIT TEST CONDITIONS 


fou: «= («wD 20 105 | 275 | 1.05 | 275 | 1.05 | 275 Figs. 4, 5, 6 
trLy _—s Transition time 1.15 | 3.30 | 1.15 | 3.30 | 1.05 | 3.30 
tru, 20% to 80%, 80% to 20%] 1.15 | 3.30 | 1.15 | 3.30 | 1.05 | 3.30 


Ceramic DIP Vcci = Voce = GND, Veg = -5.2V +5% 


teLH Propagation delay 1.05 2.45 1.05 2.75 1.05 215 
tpHL Dn to Qh 1.05 2.75 1.05 2.75 1.05 2.45 
tTLH Transition time 1.15 3.30 1.15 3.30 1.05 3.30 
tTHL 20% to 80%, 80% to 20%] 1.15 3.30 1.15 3.30 1.05 3.30 


Flat Pack Voc: = Veco = GND, Veg = -4.2V oe to -4.8V +0.010V 


Figs. 4, 5, 6 


| T;soc | o°c Ta = +25°C Ta = +85°C 


tpHL Dn to Qn ; 2.55 1.05 2.55 1.05 2.55 Figs. 4, 5, 6 
tpLH Transition time : 3.30 1.15 3.30 1.05 3.30 
tpHL 20% to 80%, 80% to 20% ; 3.30 1.45 3.30 1.05 3.30 


Flat Pack Vcc; = Voce = GND, Veg = -5. "Rs +5% 


PARAMETER ee UNIT TEST CONDITIONS 


tpHL Dp, to Qy 1 05 2. 55 1 05 2. 55 1 05 2. no Figs. 4, 5, 6 
teLH Transition time 1.15 3.30 1.15 3.30 1.05 3.30 
tpHL 20% to 80%, 80% to 20%] 1.15 3.30 1.15 3.30 1.05 3.30 ns 
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AC WAVEFORMS 


OR OUTPUT 


WF13070S 


Figure 4. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voco1 = Voce = +2V +0.010V, Veg = -3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Voc, 
PULSE 0.01uF and 25uF from GND to Veg. (0.01 and 
GENERATOR oti 0.1uF capacitors should be NPO Ceramic or MLC 
= type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 
. All unused outputs are loaded with 502 to GND. 
Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 502 resistors should have tolerance of + 1% or 
better. 


21 (18) 


| 25 uF 0.01 ,F 


—2.5V +0.010V 


TC04591S 


Figure 5. Test Circuit 
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+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Figure 6. Input Pulse Definition 
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DESCRIPTION 


100131 has three D-type master-slave 
flip-flops, with direct and complement 
output, separate clock, set and reset. In 
addition, all three flip-flops have a com- 
mon clock, set and reset. 
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400134 
Flip-Flop 


Triple D-Type Master-Slave Flip-Flop 
Product Specification 


ane TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lce) 


joorr [tre 110m 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Vege = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100131F 
Ceramic Flat Pack 100131Y 


PIN DESCRIPTION 


oe eee 
or, Sd ammo lock pet 
oro-Gh «| CCck pts SS 
Ms Waster Setinput 
Sy = So 
Ro - Ro 


PACKAGES 


ws 
se-S iY pts SSS 
[wa * Mater Reset mut 
a 
Oy=On Go-Ge | Data Outputs SSS 


PIN CONFIGURATION LOGIC SYMBOL 


(16) = (1) (5)(20) (15) (24) (6) 
22 217 12 21 3 


CERAMIC 
DIP 


(17) 14 
(2) 23 

(4) 1 
(18) 15 
(23) 20 
(3) 24 


FLAT PACK 


19 16 1110 8 9 4 
(22) (19) (14) (13) (11)(12) (7) (8) 


LDO5360S 


Q2 Q2VeciVec2 Q1 A; 
(TOP VIEW) 
CD09260S 


Figure 1 Figure 2 
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TRUTH TABLE 


INPUTS OUTPUTS 
cPo Pn | MS SMR OR | Qn+1 Gn +t | 


D 

x X X 
X X X 
X X X 
X X X 
X X t 
X i} H 
X X X 
H i} L 
L t L 
H L t 
L L 1 


D: Data input; CP¢: Common Clock; CKj: Clock; MS: Master Set; S: Set; MR: Master Reset; 
R: Reset; Q: Direct output; Q: Complement output; n: State before transition; n+ 1: State after 
transition; 1: LOW to HIGH transition. 


Data enters a master when both clock and common clock are LOW, and transfers to the slave 
when the clock or master clock (or both) go HIGH. If the set (or master set) is HIGH while the 
reset (or master reset) is HIGH, the output is undefined. 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 10K ECL UNIT 


SS 
Ta Maximum junction temperature a oe 


DC OPERATING CONDITIONS 


PARAMETER 


Voci1; Voce Circuit ground 


VEE Supply voltage (negative) -4.2 
VEE Supply voltage (negative) when operating with 10K ECL family 


Veg = -4.2V 
Veg =-4.5V 
Vee = -4.8V 
Ver =-4.2V 
Veg = -4.5V 
Vee = -4.8V 
Vee =-4.2V 
Ver =-4.5V 
Vee = -4.8V 
Ver =-4.2V 
Ver =-4.5V 
Ver = -4.8V 


°C 


UNIT 


I 
a 
N 


-4.5 -4.8 


< 


-1150 


HIGH level 
input voltage 


ViH -880 mV 


-1150 


3 


HIGH level input 
threshold voltage 


VIHT Voc1 = Voce = GND 


3 


3 


LOW level input 
threshold voltage 


-1475 mV 


ViLT Ta =0°C to +85°C 


-1490 mV 


LOW level 
input voltage 


-1475 


-1810 


-1490 
+85 


| I 

=e cals 
_ = 
oO (o>) 
oO ol 


° 


+25 


O 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (—4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc; = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta = 0°C to +85°C unless 


otherwise specified’ ° 

ae A a 
eee [eles | ee | a 
Pee==48v | -100s | wae | -ae0 [mv 


Piee=-t0v [ros [| oo [ov 


Pvee==aav [1088 
pVeesn4ev | -1065 | || my | 
ee==aav || 886 |v 
pMecs-asv | | | -1610 | mv 
jMec=-aev | | | -t610 | mv 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Vixmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VoLT 


Vin = Vimax 
or 


Vin = Vitmin 


HIGH level 


| 
i" input current 


Pvee=-42v | -18i0 | | =1600 | mv 
Peesceey [rem [reo [ov 
Ps0 [im 

es 

aay TO 


output voltage | Yee=-48V | -1810 | -1705 | -1620 | mv 
et 
Ci 
Eo 
| 05 | 
ene 
compensation a 


Veg = -4.2V 
Ta = +25°C 


LOW level 
output voltage 
compensation 


AVoL 
AVeE 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
Vitt - LOW level input threshold voltage. 
£, Vitmin - Minimum LOW level input voltage (the most negative Vj). 
Vonr (— 1035mV) Y y pays a VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
BREA VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Votr (- 1610 mV —S poms j VoHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (— 1620mV) Vout - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— Ginna Miviae Votmax  —-Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

VeB — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Vitmin Vix | Vint Vitimax 
(-—1810mV) (-—1475mV) | (-—1165mV) (-—880mV) 


Ves 
(—1320mvV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Vcco = GND, Veg = -4.2V +0.010V to -4.8V +0. icons 


PARAMETER pon [| ich UNIT TEST CONDITIONS 
tpLH Propagation delay 0.75 2.40 2.15 aes 70 2.30 
teHL MC to Q, 0.75 2.40 2.15 0.70 2.30 
teLH Propagation delay 0.70 2.20 2.00 0.70 2.20 Fias. 3.7.8 
teu. CP, to Qn, 0.70 | 2.20 | 0. 2.00 | 0.70 | 2.20 G8 Sy % 
teLH Propagation delay 1.10 2.70 1.05 2.60 1.05 2.70 CP. = LOW 
teHL MS, MR to Q, 1.10 2.70 1.05 2.60 1.05 2.70 m 

a= 

tPHL MS, MR to Q, if 10 3.05 i 10 2.95 he 10 3.05 Figs. 4, 6, 8 
teLy Propagation delay 0.65 1.90 0.70 1.70 0.70 1.90 = LOW 
tpHL Rp, Sp to Qh 0.65 1.90 0.70 1.70 0.70 1.90 
teLH Propagation delay 0.70 2.10 0.70 2.00 0.70 2.20 = HIGH 
tepHL R,, Sp, to Q, 0.70 2.10 0.70 2.00 0.70 2.20 
tTLH Transition time 0.45 2.00 0.45 1.60 0.45 1.70 Fias. 4.6. 8 
trHL 20% to 80%, 80% to 20%| 0.45 | 2.00 | 0.45 | 1.60 | 0.45 | 1.70 eee es 
Ss 

Dy 10-SP Figs. 5, 8 
t Hold time 
a D, to sla 

Fig Sy 18 SP Figs. 4, 8 

Release time 

MR, MS to CP, 

Pulse width HIGH 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


ro [tn [ne [oe [ue [ne [| AT | Tororo 


tpLH Propagation delay 0.75 2.40 0.75 2.15 — 70 Pa 30 

tpHL MC to Q, 0.75 2.40 0.75 2.15 0.70 2.30 

teLH Propagation delay 0.70 2.20 0.70 2.00 0.70 2.20 Fias. 3.7. 8 

tpHL CP, to Qn, 0.70 2.20 0.70 2.00 0.70 2.20 ns ees 
teLH Propagation delay 1.10 2.70 1:05 2.60 1.05 2.70 CP. = LOW 
tpHL MS, MR to Q, 1.10 2.70 1.05 2.60 1.05 2.70 ‘s 
tei Propagation delay 1.10 | 3.05 | 1.10 | 295 | 1.10 | 3.05 | Peart 
tpHL MS, MR to Q, 1.10 3.05 1.10 2.95 1.10 3.05 q 
teLH Propagation delay 0.65 1.90 0.70 1.70 0.70 1.90 CP. = LOW 
tpHL Rn; Sp to Qn 0.65 1.90 0.70 1.70 0.70 1.90 ” 
teLH Propagation delay 0.70 2.10 0.70 2.00 0.70 2.20 CP. = HIGH 
tpHL Rn, Sp to Qy 0.70 2.10 0.70 2.00 0.70 2.20 . 

tTLH Transition time 0.45 2.00 0.45 1.60 0.45 1.70 Fias. 4.6. 8 

tTHL 20% to 80%, 80% to 20%| 0.45 2.00 0.45 1.60 0.45 1.70 alee th 
Ss 

Dp, to CP, Figs. 5, 8 


Figs. 4, 6, 8 


t Hold time 
h D,, to OPn 


Rp, Sn to CP, Figs. 4, 8 
Release time 
MR, MS to CP, 
Pulse width HIGH : 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


=0°C Ta = +25°C Ta= Tw 
PARAMETER win | max | Min | UNIT TEST CONDITIONS 


fax Maximum toggle frequency | 350 | | 350 oo 

teLH Propagation delay 0.75 2.20 0.75 1.95 0.70 2.10 Figs. 3, 8 

tpHL MC to Q, 0.75 2.20 0.75 1.95 0.70 2.10 
teLH Propagation delay 0.70 2.00 0.70 1.80 0.70 2.00 Fias. 3.7.8 
eta. CP, to Q, 0.70 | 2.00 | 0.70 | 1.80 | 0.70 | 2.00 me pe ts 
teLH Propagation delay 1.10 2.50 1.05 2.40 1.05 2.50 CP. = LOW 
teHL MS, MR to Q, 1.10 | 250 | 1.05 | 2.40 | 1.05 | 2.50 , 
teLH Propagation delay Li 2.85 1.05 279 1.05 2.85 CP. = HIGH 
tepHL MS, MR to Q, 1.15 | 285 | 1.05 | 2.75 | 1.05 | 2.85 q Figs. 4, 6, 8 
tpLH Propagation delay 0.65 1.70 0.70 1:50 0.70 1.70 = LOW 
tpHL Rn, Sn to Qh 0.65 1.70 0.70 1.50 0.70 1,70 
tpLH Propagation delay 0.70 1.90 0.70 1.80 0.70 2.00 = HIGH 
teHL Rn, Sp to Qph 0.70 1.90 0.70 1.80 0.70 2.00 
tTLH Transition time 0.45 2.00 0.45 1.60 0.45 1 ay Figs. 4, 6, 8 
tTHL 20% to 80%, 80% to 20%] 0.45 2.00 0.45 1.60 0.45 cS .70 g 


. eee ee ap 
| [os] fom] fs - 
ve} fel | | Figs. 4, 8 


Hold time 
Figs. 3, 4, 8 


th D, to CP, 


Release time 
Rp, Sp to CPr 


Release time 
MR, MS to CP, 


ty(H) Pulse width HIGH 
w MR, MS, Rp, Sp, CPr 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Vcce = GND, Veg =-5.2V +5% 


ape Ma ee 


fax Maximum toggle frequency | 350 | | 35 


tpLH Propagation delay 0.75 2.20 0.75 1.95 0.70 2.10 Figs. 3, 8 
tpHL MC to Qny 0.75 2.20 0.75 1.95 0.70 2.10 
teLy Propagation delay 0.70 2.00 0.70 1.80 0.70 2.00 Fas 78 5. 3,7, 8 
eae CP, to Q, 0.70 | 2.00 | 0.70 | 1.80 | 0.70 | 2.00 Fas 78 
tpLH Propagation delay 1.10 2.50 1.05 2.40 1.05 2.50 CP. = LOW 
teHL MS, MR to Q, 1.10 2.50 105 2.40 1.05 2.50 “ 
tpLH Propagation delay 1.15 2.85 1.05 215 1.05 200 CP. = HIGH 
teHL MS, MR to Q, 1.15 2.85 1.05 2.15 7.05 2.85 A 
teLH Propagation delay 0.65 1.70 0.70 1.50 0.70 1.70 CP. = LOW 
teHL Rp, Sp to Qh 0.65 1.70 0.70 1.50 0.70 1.70 " 
teLH Propagation delay 0.70 1.90 0.70 1.80 0.70 2.00 CP. = HIGH 
tpHL Rp, Sp to Q, 0.70 1.90 0.70 1.80 0.70 2.00 7 
tTLH Transition time 0.45 2.00 0.45 1.60 0.45 lau Figs. 4, 6, 8 
tTHL 20% to 80%, 80% to 20%] 0.45 2.00 0.45 1.60 0.45 1.70 "9 
t Setup time 
. D, to CP, Figs. 5, 8 
Hold time 
D, to CP, 
Release time 
Rn, Sp to CPph Figs. 4, 8 
Release time 
h MR, MS to CP, 
Pulse width HIGH ; 


TEST CONDITIONS 


Figs. 4, 6, 8 
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AC WAVEFORMS 


D,, INPUTS 


+1050 mV 


CP, CP, INPUTS 


+310 mV 


Q,, OUTPUTS 


Q,, OUTPUTS 


WF12410S 


Figure 4. Propagation Delay for Clock to Outputs and Transition Time 


+1050 mV 
MS, MR INPUTS 
Sn, Rn 50% 


+310 mV 


tr 
(RELEASE 
TIME) 


CP. CP, INPUTS 
50% 


50% 


tpHL tPLH 
Q, OUTPUTS 50% 50% 
teLH 
= y 80% 80% 
Q, OUTPUTS 50% 44 i 50% 
20% 20% 
tTLH tTHL 


WF12420S 


Figure 5. Propagation Delay for Sets and Resets to Outputs 


+1050 mV 
D,, INPUTS 


+310 mV 
+1050 mV 
CP., CP, INPUTS 


+310 mV 


WF 12430S 


Figure 6. Data Setup and Hold Time 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V + 0.010V 1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 
ge ] 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | 0.1 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
= = capacitors should be NPO Ceramic or MLC type). 
PULSE = - Decoupling capacitors should be placed as close as 
GENERATOR physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 
(6)9 | to (7) L . All unused inputs should be connected to either 
SCOPE ‘sta 16 14 (11) 7 a SCOPE HIGH or LOW state consistent with the LOGIC 


function required. 
dai (15) 18 L lc . All unused outputs are loaded with 502 to GND. 
(13) 16 = . Ly and Lo are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
(14) 17 cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
(21) 24 . Ry = 502 terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

. C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


(20) 23 


(16) 19 
(19) 22 


-2.5V + 0.010V 
TCO5090S 


Figure 7. Test Circuit 


NOTES: 
1. Voo1 = Voc2 = +2V +0.010V, Vege =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
SCOPE physically possible to the DUT and lead length 
CHANNEL B should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 
PULSE . All unused outputs are loaded with 5022 to GND. 
GENERATOR . Ly and Ly are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

.Ry7 = 50Q terminator internal to Scope. 

. The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 

.C, = Fixture and stray capacitance < 3pF. 

. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

10. All 50Q resistors should have tolerance of + 1% or 
better. 

11. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


TC05100S 


Figure 8. Toggle Frequency Test Circuit 
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NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


| Family | Amplitude | Rep Rate | Pulse Width rca: 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.1ns 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


100136 operates as a 4-bit Up/Down 
Counter, or as a 4-bit Left/Right Shift 
Register; the operating mode is fixed by 
three selection inputs, S,. These selec- 
tion inputs also enable parallel loading, 
synchronous reset or complement of 
flip-flop outputs. Do is the serial input for 
left shifting, D3 for right shifting. A carry 
output TC goes low for 15 value in up 
counting mode, for 0 in down counting 
mode. In shifting mode, TC repeats out- 
put Qs. A HIGH level on MR enables 
asynchronous master reset. Two count 
enables (CEP, CET) allow multi-stage 
counter cascading. 
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100136 
Counter/Shift Register 


4-Stage Counter/Shift Register 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


Te DELAY (-lee) 


iooras [re Zi0mA 


ORDERING CODE 
PACKAGES Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100136F 
Ceramic Flat Pack 100136Y 


PIN DESCRIPTION 


Serial Data Input 
Preset Inputs 
Clock Input 


Serial Data Input/Count Enable 
Trickle Input (Active LOW) 


count Enable Paral input (eve COW 
[Setectinputs SSCS 
- Mester Reset npod SSS 
- Terminal Count Oupat 
[bata Oupuis SSS 


LOGIC SYMBOL 


COMMERCIAL RANGE 


ee 

[FoF 

oS 
Do/CET 

i 

<_< ee 

i 


Qo - Q3, Qo-Q3 


PIN CONFIGURATION 


CERAMIC 

DIP 
(19) (18) (17)(16) (15) 
16 15 14 13 12 


(2) (3) 
23 24 


9 11 10 


19 2 3 5 4 8 
(22) (5) (6) (8) (7) (11) (12) (14) (13) 


FLAT PACK 


Q; Q1Vcc1 Vec2 Q2 G2 
(TOP VIEW) 
CD09280S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 
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ame, Seale 


ie, 


Se = 


Q2 Hy 
TOT 22} 


Q18(5 
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el . 
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FUNCTION TABLE 


Ms L x 
) 1 : L X 

H H L X 

L L “4 L 

L L H Hi 

L H H Xx 

4 X 
Vv H L. L Vv X Vv Vv 
4 H L - X x X X L L L L 
L L L L X X X T | Po | Py | Po | Pg 
L L L H L L X t (Qo-3) minus 1 
L L L - - L X X | Q . Qi, Qo, Qs 
4 L E H X H X X Qo Q; Qo Q3 
L L H L X X X T | Q; | Qo. 1 Qg ! Dg 
L L H H L L X t (Qo-3) plus 1 
L L m = i L X X | Qo, Qi , Qo , Qs 
L L H H X H X X Qo Q; Qo Q3 
L - L L X Xx X tf | G@ | Q@) | G@ | A 
L H L a Xx x X | L L L L 
L H H L X ¥ T | Do | Qo | Qy | Qe 
L H m4 - % X x X | Q ! Qy | Qo |! Qs 


@® L if Qo-Qg=LLLL : 
H if Qo-Q3#LLLL : 


Positive Logic: 

H =HIGH state (the most positive voltage) = 1 
L =LOW state (the less positive voltage) = 

X =Don't Care 

T =LOW to HIGH transition 


SELECTION TABLE 


Reset: Enables a synchronous reset. 


baler eer re 


Hold mode: No change for Qp. 


CAL SE WA Jee Oh a 


zt ©O0Ortrittirrcrr 


CO” 


@ L if Qo- 
H if Qo- 


OPERATING MODES (SYNCHRONOUS) 


Parallel load: Data available on P, will be loaded with next clock pulse. 
Down counter: Each clock pulse decreases the counter value. 

Right shift: Each clock pulse shifts Dg to Q3, Q, to Qn-1. 

Up counter: Each clock pulse increases the counter value. 

Complement mode: contents of flip-flop can be synchronously inverted. 


Left shift: Each clock pulse shifts Q, to Q,4+4, Do to Qo. 


Product Specification 


100136 


Asynchronous 
Master reset 


Vv 

Preset 

Count Down 

Count Down with CEP 
not active 

Count Down with CET 
not active 

Shift Right 

Count Up 

Count Up with CEP not 
active 

Count Up with CET not 
active 

Invert 

Clear 

Shift Left 

Hold 


Q3 = HHHH 
Q3 # HHHH 


The C/Qg3 output of a 100136 can be connected to the Do/CET input of another 100136, for multi-stage counting of left shift operation. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Vee Supply voltage (Voc; = Vecg = GND) 

VIN Input voltage (Vix should never be more negative than Veg) 

lo Output source current 
i 


Ts Storage temperature . -65 to +150 | 6 | 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 
Vee Supply voltage (negative) -4.2 -4.5 -4.8 
VEE Supply voltage (negative) when operating with 10K ECL family -5.7 


Ver = -4.2V 
Veg = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Ver = -4.5V 
Veg = -4.8V 
Vee =-4.2V 
Veg = —-4.5V 
Veg = -4.8V 
Veg =-4.2V 
Veg = —-4.5V 
Ver = -4.8V 


UNIT 


-1150 
HIGH level 


-—880 
input voltage 


mV 


-1150 


HIGH level input 


threshold voltage Voc1 = Vec2 = GND 


VIHT 


3 
< 


LOW level input 
threshold voltage 


VILT Ta =0°C to +85°C -1475 mV 


-1490 mV 


LOW level 
input voltage 


1810 -1475 


-1490 
+85 


| I 

— = 
= oily 
m fo?) 
on ol 


° 


+25 


O 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified'? 
Pave [wax [wat [Test cowommone? 
Tegscaa [oar [| aro 
Peay | es [a8 | 80 [ew 


Pvee=-4ev | -1005 |_| -000 | mv 


Vin = Vimax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vee =-4.2V | -1035 
V HIGH level output Vee = -4.5V 5 [a Vin = ViHmin 
OHT threshold voltage = " ais ; 
IN = Vitmax 


Pveescay [eo [| em [ov 
Pieen-tev [re | ios [en [wy 


LOW level output 


VOLT threshold voltage 


Vin = Vimax 
or 


Vin = Vitmin 


LOW level 
output voltage 


VoL 


HIGH level 
input current 


[00 [wa] Nhe 


-leE Vee supply current T7268 | 210 | 200 Inputs open 


AV HIGH level 
od output voltage = 
FE —_ compensation Veg = -4.2V 


AV LOW level Ta = +25°C 
AVew output voltage 0.070 V/V 
EE compensation 


NOTES: 

1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vitmax  —Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
VoHmax (— 880MV) —— (Ah ELL / | Lohrkork | ViLT — LOW level input threshold voltage. 
Voumin (— 1025mV) —— — WT Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
Vout (— 1035 mV) NM eect li VoHmax —- Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
/) 4 BREA VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
(] TYP condition. 


mM 


Vour (— 1610mV —— poaawes = — VoOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


ae 
Voumax (— 1620mV) —— fi y Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voumin (- 1810mV) —— PTI LLL) - Vin Votmax  — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


conditions. 
\ Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
: B10 mv) treglh t wiles mv) ( "380 mV) conditions. 
Vep — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vee and output threshold level. 
(-— 1320 mV) 
DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Veco = GND, Veg = -4.2V +0.010V to —4.8V +0.010V 


— Pn [ae [te [oe [tn | 
20 | | 20 | | 50 | 


fax Maximum shift frequency 250 250 

tpLH Propagation delay 0.85 2.10 0.85 2.10 0.85 2.25 

tpHL CP to Q,, Qn 0.85 2.10 0.85 2.10 0.85 2.25 

tpLH Propagation delay 1.80 4.80 1.80 4.60 1.80 5.20 

tepHL CP to TC 1.80 4.80 1.80 4.60 1.80 5.20 

teLH Propagation delay 1.20 2.95 1.35 2.95 1.20 3.10 

teHL MR to Q,, Q 1.20 2.95 1.35 2.95 1.20 3.10 

teLH Propagation delay 2.10 4.80 2.10 4.80 2.10 5.00 

teHL MR to TC 2.10 4.80 2.10 4.80 2.10 5.00 

tpLH Propagation delay 1.40 3.20 1.40 3.20 1.40 3.50 

tpHL Do/CET to TC 1.40 3.20 1.40 3.20 1.40 3.50 

tpLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 

tpHL Sp, to TC 1.40 4.60 1.60 4.60 1.60 4.80 

tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 

tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 0.45 1.80 
Setup time Do, D3 to CP 

Hold time Do, D3 to CP 


a 

Pe Seup ime Proce sf ao] nm 

Ty Hos ime Pa toeor sow | fos | [ow] 
3 : — — 
3 a — 


Te Seup tne Se? sao [00 se 
Ca Hote 6,6 Go | a0 | 0 
Ci ase te” ww cP aa [eso | [aso | 
ty(H) Pulse width HIGH MR, CP -250| | 250] | aso; | 


pons 
ps 
ns 
— Figs. 8, 11 
pons 
ns 
ns 
| ns 
ns 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc = Voc2 = GND, Veg =-5.2V +5% 


Ta=#25°C | Ta=+05°C 
a rin [ew [| — 


fax Maximum shift frequency | 250 | | 250 Figs. 5, 10, 11 
tpLH Propagation delay 0.85 2.10 0.85 _ a _ 
tpHL CP to Qn, Qn 0.85 2.10 0.85 2.10 0.85 2.25 
teLH Propagation delay 1.80 4.80 1.80 4.60 1.80 5.20 
tpHL CP to TC 1.80 4.80 1.80 4.60 1.80 5.20 
teLH Propagation delay 1.20 2.95 1.30 2.95 1.20 3.10 
tpy. MR to Qn, Q 1.20 | 2.95 | 1.35 | 2.95 | 1.20 | 3.10 Figs. 6, 9, 11 
teLH Propagation delay 2.10 4.80 2.10 4.80 2.10 5.00 
tpy_ MR to TC 2.10 | 4.80 | 2.10 | 4.80 | 2.10 | 5.00 
tpLH Propagation delay 1.40 3.20 1.40 3.20 1.40 3.50 
tpy_  Do/CET to TC 1.40 | 3.20 | 1.40 | 3.20 | 1.40 | 3.50 
teLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 
tp. Sp to TC 1.40 | 460 | 1.60 | 4.60 | 1.60 | 4.80 
tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 Figs. 5, 6, 7, 9, 11 
tTHL 20% to 80%, 80% to 20% ae 45 1 ra al 45 1 4 ra 45 1 a 

Setup time Do, D3 to CP | 2.30 | | 2.30 | 2. | 2.30 | 


ree ae ee ta 

re Sep tne Patocr ‘wot [sm] [1] | 
Peover ec few | fon [foe] fe], 
rox | fom | 
Pe oe Yo 


TEST CONDITIONS 


Figs. 5, 9, 11 


Figs. 7, 9, 11 


—_ 
reso | [aso [| m= | fee 
reso] [as] | | Fmsen 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


PARAMETER 


rin [| {av 
fax Maximum shift frequency | 250 | | Figs. 5, 10, 11 

tpLH Propagation delay 0.85 2.15 ca 85 = 15 a 85 _ 30 

tpy_ CP to Q,, Qn 0.85 | 2.15 | 085 | 215 | 0.85 | 2.30 


Propagation delay 1.80 4.60 1.80 4.40 1.80 5.00 
CP to TC 1.80 4.60 1.80 4.40 1.80 5.00 


Propagation delay 1.20 2.15 1.35 2.75 1.20 2.90 
MR to Qn, Q 1.20 | 2.75 | 1.35 | 2.75 | 1.20 | 2.90 
teLH Propagation delay 2.10 4.60 2.10 4.60 2.10 4.80 
tepHL MR to TC 2.10 | 4.60 | 2.10 | 4.60 | 2.10 | 4.80 
teLH Propagation delay 1.40 3.00 1.40 3.00 1.40 3.30 ns 
tpy_  Do/CET to TC 1.40 | 3.00 | 1.40 | 3.00 | 1.40 | 3.30 ns 
teLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 ns 
tpHL Sp, to TC 1.40 4.60 1.60 4.60 1.60 4.80 
tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 Figs. 5, 6, 7, 9, 11 
tTHL 20% to 80%, 80% to 20% 0.45 1 — s 45 ai .80 ra 45 po .80 g 
Setup time Do, D3 to CP 1 1.40 iP | 1.40 | 1 | 1.40. | 
Hold time Do, Dy to OP ce pow] fo] 
ee igs. 8, 


a 
Ti Release tne Ao ce, aso | | aso] | aso| | m= | Ameen 
Tit) Puse wan HIGH wa, cP | aso | [aso| [eso [ | we | meson 


Figs. 5, 9, 11 


Figs. 6, 9, 11 


Figs. 7, 9, 11 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc1 = Voce = GND, Veg =-5.2V +5% 


Ta = +25°C 


Ta =0°C Ta = +85°C 


UNIT 


PARAMETER min | Max | TEST CONDITIONS 
fuax Maximum shift frequency 200 | | 260 | ~— | 250 Figs. 5, 10, 11 


2 30 ee 
2.30 Figs. 5, 9, 11 


teLH Propagation delay 0.85 2.15 0.85 245 0.85 
tpHL CP to Qn, Qn 0.85 2.15 0.85 2.419 0.85 
teLH Propagation delay 1.80 4.60 1.80 4.40 1.80 5.00 ns 
tpy_ CP to TC 1.80 | 4.60 | 1.80 | 4.40 | 1.80 | 5.00 ns 
tPHL MR to Q,, Q 1.20 2.75 1.35 2.75 1.20 2.90 Figs. 6, 9, 11 
tpLH Propagation delay 2.10 4.60 2.10 4.60 2.10 4.80 
tpHL MR to TC 2.10 4.60 2.10 4.60 210 4.80 
teLH Propagation delay 1.40 3.00 1.40 3.00 1.40 3.30 
tpHL Do/CET to TC 1.40 3.00 1.40 3.00 1.40 3.30 
tpLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 
tpH_ Sp to TC 1.40 | 4.60 | 1.60 | 4.60 | 1.60 | 4.80 
tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 Fias. 5.6.7.9. 114 
tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 0.45 1.80 a 
ts Setup time Do, D3 to CP 1.40 | 1.40 | Sons 
th Hold time Do, D3 to CP Sons 
h 


Figs. 7, 9, 11 


A 


ty(H) Pulse width HIGH MR, CP 2.50 


Ee 
_— 

a 
—_ Figs. 8, 11 


60 
80 


Bb 


1. 
iF 


3.60 


I 
oO 
tS 


60 
80 


Figs. 6, 11 
Figs. 5, 6, 11 


ine) 
a 
oO 


January 30, 1986 7-101 


Signetics ECL Products Product Specification 


 —————— 


Counter/Shift Register 100136 


AC WAVEFORMS 


Qpy Outputs 


Qn, TC Outputs 


WF 13200S 


Figure 5. Propagation Delay for Clock to Outputs and Transition Times 


MS, MR INPUTS 
S,) R, 


(RELEASE 
TIME) 


CP INPUT 50% 


Q,, OUTPUT 


Q,, TC OUTPUTS 50% 
20% 


tTLH tTHL 


WF12840S 


Figure 6. Propagation Delay for Sets and Resets to Outputs 


INHIBIT 
COUNT 
fea ow am, 


ENABLE be 
COUNT 


+310 mV 
+1050 mV 


+310 mV 
WF12470S 


Figure 7. Propagation Delay for Serial Data and Select Inputs Terminal Count Output 
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INHIBIT 
COUNT 


ENABLE 
COUNT 


+310mV 


+1050mV 


+3IOmV 


WF 13080S 


Figure 8. Data Setup and Hold Times 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V = 0.010V 1. Voc1 =Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
| 25uF | 0.1uF 0.01pF and 25uF from GND to Veg. (0.01 and 
=e — 0.1uF capacitors should be NPO Ceramic or MLC 

ras ~ > type). Decoupling capacitors should be placed as 
GENERATOR 7 close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 

All unused inputs should be connected to either 


L "HIGH or LOW state consistent with the LOGIC 
SCOPE is 9(17) 20 SCOPE Cavite i uired 7 
CHANNEL B ahaa , 
CHANNEL A (19) 22 . All unused outputs are loaded with 50Q to GND. 


. Ly and Lo are equal length 5022 impedance lines. 
(16) 19 L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(15) 18 the Scope, should not exceed 1/4 inch (6mm). 
(14) 17 . Ry =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(13) 16 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(20) 23 . OC, =Fixture and stray capacitance < 3pF. 
(21) 24 Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(22) 1 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(23) 25 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP package. 


(24) 3 


25uF | 0.01uF 


-2.5V + 0.010V 
TC05120S 


Figure 9. AC Test Circuit 
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NOTES: 
+2.0V + 0.010V 1. Voco1 = Veco = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
| 25uF | 0.1uF 0.1uF capacitors should be NPO Ceramic or MLC 
= type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
. All unused inputs should be connected to either 
L, L2 HIGH or LOW state consistent with the LOGIC 
(17) 20 SCOPE function required. 
(19) 22 . All unused outputs are loaded with 5022 to GND. 
. Ly and Lo are equal length 50Q impedance lines. 
(16) 19 Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(15) 18 the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q2 terminator internal to Scope. 
(14) 17 . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(13) 16 
(6mm) long for proper test. 
(20) 23 . C.=Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 
(21) 24 the transmission line between the Pulse Generator 
(22) 1 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(23) 2 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(24) 3 better. 
. Pin connections are for Flat Pack and in 
(12) 15 parentheses for Ceramic DIP package. 


21 (18) 


0.01 uF 


-2.5V + 0.010V 
TC05130S 


Figure 10. Shift Frequency Test Circuit (Shift Left) 


NEGATIVE PULSE 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Veci = Vec2 = +2.0V +0.010V, Veg = -2.5V +0.010V, V7 = GND (OV) 


TOOK ECL | _740mvp- 07 +0.1ns | 07 +0.ine 


Figure 11. Input Pulse Definition 
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DESCRIPTION 

100141 has eight D-type flip-flops, and 
two selection inputs, So, Sj, allowing a 
parallel loading or left shifting or right 
shifting, or hold operation mode. 


January 30, 1986 


100144 
Shift Register 


8-Bit Shift Register 
Product Specification 


7p TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leeE) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = —4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100141F 
Ceramic Flat Pack 100141Y 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


(1) (24) (23) (22) (21) (16) (15) (14) (13) (12) 
4 3 2 1 24 19 18 17 16 15 


CERAMIC 
DIP 


Py P2 P3 Pq Ps Pe P7 D7 


Qo Qi Q2 Q3 Qa Qs Ag Qz 


5 6 7 8 11 12 13 14 
(2) (3) (4) (5) (8) (9) (10) (11) 


Voc1 = 9 (6) 
Voc2 = 10 (7) 
Vee = 21 (18) 


FLAT PACK 


Q2 Q3Vcc1Vcc2Q4 Qs 
(TOP VIEW) 
Cp09290S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


(14) (12) (13) (17) 


D7 


Mic | 
Rig e eee 
RICRICMIC MICRA 


SCCM SHCA 


a 


D 
Q 


mee 


OUTPUTS 


LDO5380S 


FUNCTION TABLE 


Register load 


Right shift 


Left shift 


Hold state 


Positive Logic: 


H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

1 — = LOW-to-HIGH transition 

Xx = Don't Care 

n = last state 

n 


+1 = next state after transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL 


lo Output source current 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


100K ECL 


VEE Supply voltage (negative) when operating with 10K ECL family PT fv 


Vee =-4.2V 

Veg = -4.5V 

Ver = -4.8V 

Veg = -4.2V 

Vec1 = Voce = GND Vee =-4.5V 
Ver = -4.8V 

Veg = -4.2V 

Ta =0°C to +85°C Ver =-4.5V 
Ver = -4.8V 

Ver =-4.2V 

Veg = -4.5V 

Ver =-4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (—4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’ ° 


a 
er 
Pegoaav [=e [| 000 mv 
ec 
Pee=oasv |= [|v 
dl a a dissin 502 to -2.0V +0.010V 
Pee =oaav | ~iene [| =1000 | a 

Pvcane [ee |e | 
HIGH level 


a 
a a 


AV HIGH level 
oo output voltage 0.025 V/V 
= compensation Vee = -4.2V 


AV LOW level Ta = +25°C 
aye output voltage 
ain compensation 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Vinmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


LOW level output 


VOLT threshold voltage 


Vin = ViHmax 
or 


Vin = Vitmin 


LOW level 
output voltage 


VoL 


V/V 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
ViLT — LOW level input threshold voltage. 
or , Vitmin — Minimum LOW level input voltage (the most negative Vj,). 
Your (~ 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
a VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Votr (— 1610 mV —— f scm— VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mV) —— i) VOLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— : - Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


Votmax 
/ \ conditions. 
Votmin —- Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 


: BIO) ( arent ; 65 mV) é Nag0 mV) conditions. 

— - m - - m . . 

Vep — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vep 
(-1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg = -4.2V + a 010V to -4.8V +0.010V 


PARAMETER TEST CONDITIONS 


fax Maximum shift frequency Figs. 5, 8, 9 
teLH Propagation delay en 90 2.40 1:10 2.40 1.10 2.55 
teHL CP to Qn, 0.90 2.40 1.10 2.40 1.10 2.55 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 
tTHL 20% to 80%, 80% to 20%! 0.45 1.40 0.45 1.30 0.45 1.40 
Setup time 
Dn, Ph to CP Figs. 6, 9 


Figs. 5, 7, 9 


t Hold time 
L Dn, Pa to CP 


Setup time 
Sp, to CP 


t Hold time 
S, to CP 
wr foel fee] [ew] [os 


Figs. 6, 9 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Veco = GND, Veg = -5.2V +5% 


ee Cae [| on 


teLy Propagation delay 0.90 2.40 1.10 2.40 1.10 2.00 
teHL CP to Qn 0.90 2.40 1.10 2.40 1.10 2.55 
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.30 0.45 1.40 


TEST CONDITIONS 


t Setup time 

7 Dr, Pn to CP ” Figs. 6, 9 
Hold time 
Dz, Ph to OP 


Mas Figs. 6, 9 
Hold time 
Sp to CP 
Pulse width HIGH 


Flat Pack Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
fax Maximum shift frequency Figs. 5, 8, 9 


teLH Propagation delay 0. — 2. _ iP ine _ 20 ‘ 10 = 35 
teHL CP to Qn 0.90 2.20 1.10 2.20 1.10 2.35 


tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 
tTHL 20% to 80%, 80% to 20%} 0.45 1.40 0.45 1.30 0.45 1.40 


t Setup time 
3 Dn, Ph to CP Figs. 6, 9 
Hold time 
D,, Ph to CP 
Sp to CP Figs. 6, 9 
Hold time 
Sp, to CP 
ie 


TEST CONDITIONS 


Figs. 5, 7, 9 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; 


= Voce = GND, Veg =-5.2V +5% 
0.90 2.20 1.10 2.20 
0.90 2.20 1.10 2.20 
0.45 1.40 0.45 1.30 
80% to 20%} 0.45 1.40 0.45 1.30 


PARAMETER 


fax Maximum shift frequency 


tpLH Propagation delay 
tPHL CP to Q, 


Transition time 
20% to 80%, 


tTLH 
tTHL 


Setup time 
D,; Py to CP 


Hold time 
D,, Ppa to CP 


ts 


Setup time 
S, to CP 


Hold time 
S, to CP 


Pulse width HIGH 
CP 


AC WAVEFORMS 


roe | few] To 
SIE: 


1.10 
1.10 


0.45 
0.45 


+1050 mV 


WF12480S 


Figure 5. Propagation Delay For Clock to Outputs and Transition Times 


Figure 6. Data Setup and 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V = 0.010V 1. Voc1 = Veco = +2V +0.010V, Veg =-3.2V 
+0.010V. 
ee ie 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
ee | Sane 0.1uF capacitors should be NPO Ceramic or MLC 
re = = type). Decoupling capacitors should be placed as 
GENERATOR } close as physically possible to the DUT and lead 
L length should be kept to less than 1/4 inch (6mm). 
— (6)9 Le bl . All unused inputs should be connected to either 
SCOPE ‘(4 San abe HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B funetion required, . 
(24) 3 . All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 5022 impedance lines. 
(23) 2 L3, the distance from the DUT pin to the junction of 
(22) 1 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(21) 24 . Ry =50Q terminator internal to Scope. 

The unmatched wire stub between coaxial cable 
=< and pins under test must be less than 1/4 inch 
(15) 18 (6mm) long for proper test. 

. C,.=Fixture and stray capacitance <3pF. 

(14) 17 . Any unterminated stubs connected anywhere along 
(13) 16 the transmission line between the Pulse Generator 

and the DUT or between the DUT and the Scope 
(12) 15 should not exceed 1/4 inch (6mm) in length (refer 

to section on AC setup procedure). 
(19) 22 . All 50Q resistors should have tolerance of + 1% or 
(20) 23 better. 

. Pins connections are for Flat Pack and in 

(17) 20 parentheses for Ceramic DIP. 


| 25uF | 0.01uF | 


-2.5V + 0.010V 


TC05140S 


Figure 7. Test Circuit 


NOTES: 

1. Voc1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 

1° Do Po Py Ps Ps Pe Ps Pe Py Dr . All unused inputs should be connected to either 
i cP HIGH or LOW state consistent with the LOGIC 
hd function required. 
. = . All unused outputs are loaded with 502 to GND. 
= Ly; and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
Qo Q1 Q2 Q3 Qs As As the Scope, should not exceed 1/4 inch (6mm). 
PULSE . Ry =50Q terminator internal to Scope. 
GENERATOR . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
L2.———_> . CO, =Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 502 resistors should have tolerance of + 1% or 
TC05150S better. 
. Pins connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


PULSE 
GENERATOR 


SCOPE 
CHANNEL A 


Figure 8. Shift Frequency Test Circuit (Shift Left) 
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+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Veco = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


400K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.1ns 


Figure 9. Input Pulse Definition 


January 30, 1986 7-113 


signeftics 


ECL Products 


DESCRIPTION 


The 100145 is a 64-bit Register File 
organized as an array of 16 X 4. Sepa- 
rate address inputs for Read (AR,) and 
Write (AW,) are intended for shorter 
overall cycle time by allowing one ad- 
dress to be setting up, while the other is 
being executed. 


Four output latches, which store data 
from previous operation while writing is 
in progress, also increase operating 
speed. The Write Enable input (WE) 
selects the Read or Write mode. In the 
Read mode, the outputs can be forced 
LOW by a HIGH level on either of the 
output enables (OE,). One WE and one 
OE can be tied together, to serve as a 
Chip Select (CS). When CS input is 
HIGH (with other OE at LOW) the circuit 
is in the Read mode and the data are 
latched in the output latches, and be- 
come available as soon as CS goes 
LOW. 


The Master Reset signal (MR) clears all 
cells, forces the outputs LOW and resets 
the output latches. 


March 1986 
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16 < 4 Read-While-Write Register File 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
iia DELAY (-leE) 


ORDERING CODE 
Vcc1 = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100145F 
Ceramic Flat Pack 100145Y 


PIN DESCRIPTION 


WRLC Reset pst 
OE 


COMMERCIAL RANGE 


LOGIC SYMBOL 


(17)(18) (20)(19) (16) (15) (14) (13) 
1415 17 16 13 12 11 10 


CERAMIC 
DIP 


(6) 3 
(5) 2 
(4) 1 
(3) 24 
(23) 20 


ia 4 


°° 
m 
) 


(24) 21 
(1) 22 
(2) 23 


FAST PACK 
19 4 5 8 9 
(22) (7) (8) (11) (12) 


Voc = Pin 6 (9) 
Voeca = Pin 7 (10) 
Vege = Pin 18 (21) 
Qo 1 Vec1 Vec2 Q2 Q3 
(TOP VIEW) LS10740S 
CD09300S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


DATA BUFFERS E 


(3) 6 ARo 


(2)5 AR, READ 
ADDRESS 
(1) 4 AR2 DECODER 


(24) 3 AR3 


16 © 4 CELL ARRAY (RAM) 
(20) 23 AWo 


(21) 24 AW; WRITE 
ADDRESS 


(22) 1 AW2 DECODER 
(23) 2 AW; 


H W MULTIPLEXER 


(19) 22 MR 


i eee ee ee ees eee eee 
(16) 19 WE O ce a 


(14) 17 OE, 
(15) 18 OE2 


LDO05390S 


Figure 3 


FUNCTION TABLE 


INPUTS OUTPUTS 


OPERATING MODE 


X L L L L L Data from Latches Write Hold (previous operation) 
xX H X L L L Read Data Read Data are latched 
Xx H xX X H L L Read Data are latched 
xX H xX H 4 L L Read Data are latched 
Xx Xx H L L L Read Data Read Data are latched 
X xX H X H L L Read Data are latched 
X Xx H H X L L Read Data are latched 


Positive Logic: 

H = HIGH state (the more positive voltage level) = 1 
L = LOW state (the less positive voltage level) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 100K ECL UNIT 


Vee Supply voltage (Voc = Voce = GND) 
VIN Input voltage (Vij should never be more negative than Veg) 


Ts Storage temperature 
—— 


DC OPERATING CONDITIONS 


Ty 


PARAMETER 


Voc1, Voce Circuit ground 
Supply voltage (negative) 
Supply voltage (negative) when operating with 10K ECL family 


Vee = -4.2V 
HIGH level 
input voltage Vee = -4.5V 
Vee = -4.8V 
Ver = -4.2V 


threshold voltage Vee = -4.5V 
Veg = -4.8V 
Veg = -4.2V 

LOW level input — : 7 

threshold voltage Ta = 0°C to +85°C Vee = —4.5V 


Vee = -4.8V 


Veg = -4.2V 
Veg = -4.5V 
Vee = -4.8V 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’? 


a 
esc [nes [a0 |v 
Tessa [106s [000 
Pesca [es [fo 
ee 
Dessay [1006 | 
a 
es 
oe 
Pee=-ay [ae [ [1000 [i 
Had cas Ver = Se | ie 
Cae War tet aoe 
CLOW trek erent [08 


HIGH level 
output voltage 
compensation 


LOW level 
output voltage 
compensation 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Vimin 
or 
Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
502 to -2.0V +0.010V 


Vin = Vinmin 
or 
Vin = Vitmax 


LOW level output 
threshold voltage 


VOLT 


Vin = ViHmax 
or 


Vin = Vitmin 


AVouH 
AVEE 


AVoL 
AVEE 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
VIHT — HIGH level input threshold voltage. 
Comawwe MMPS rad Vict — LOW level input threshold voltage. 
a W/, Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Vout (- 1035mv) i GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
iene VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vout (— 1610mV —— f§ VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mV) ae |: aa Naa VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


conditions 
/ Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(LBfomuy (arent | ReSmyy (EBB conditions. 
VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 


Vp and output threshold level. 
(-—1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


| tazoe | tast25rc | Ta= 485% rest 
ae mooie sain 


recovery tor Output recovery OE, to Q, 3.10 
ong Output disable OE to Q, 3.10 


trsar_Address setup Al AR, to WE 


Output trsa2 Address setup AR, to WE 


latch — 
timing tRHA Address hold AR, to WE 


twsa Address setup AW, to WE reco 

a win” Address hold WE to Aw, | 020} | 020” 
rite 

srg [twp Oat srt 9 WEY oa0 [Toa 

Write pulse width, Low | 620| ‘| 520° 

— Reset pulse width, LOW 137] | 137 | 

timing Output disable MR to Q, 3.70 0 || azo | 


Transition time 0.50 2.30 0.50 2.30 
20% to 80%, 80% to 20% 0.50 2.30 0.50 2.30 


2.30 
2.30 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg = -5.2V +5% 
TEST 


ate i [ne [oT [we PNT | covorons 


i Tex ones ion S| fee [se [| oe [eT | 
a 


Gigs |_nt_ An Ayo reof [ew] [mp 


wring __[ tem Attoes rod AR oWE | om] | oa) [oa] | _m | Fae 
twsa Address i ls AW, to ental ell } 320]  |320| | 32] | ns | 
tiiing twsp Data setup Dy D, to WE ee et a ed Fig. 10 
see on ee Le 

Reset | ty Reset pulse width, LOW width, | ty Reset pulse width, LOW ae EE OE ee ' 


tTLH Transition time ca 50 aaa co 50 —_ 0.50 2.30 Figg. 42, 14 
tTHL 20% to 80%, 80% to 20% 0.50 | 2.30 } 0.50 | 2.30 | 0.50 | 2.30 g 


Flat Pack Vcc: = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
TEST 


anion im [fom [we Tuer] “*P_ loin 


cupa | trowe Atene ot ar iowe [eae | [soo [esol | m [Fee 

latch 

ing | tom Aaven row AR owe [om [oo | [om | [me [ree 
twsa Address setup AW, to WE 


P30 
te mAs nd WE [0.0 [em 

cs 

P00 


Master 


twHD Data hold WE to Dy, 
tw Write pulse width, LOW 
tu i 


Master 
reset 


ming | wo Output sabe M12 G, | 350 [sso] | seo] | m» [Fe 


tTLH Transition time 0.50 2.20 0.50 —— 0.50 | 2.20 Figs. 13, 14 
tTHL 20% to 80%, 80% to 20% 0.50 | 2.20 | 0.50 | 2.20 | 0.50 | 2.20 g 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


Ta=+25°C | Ta=+85°C TEST 
eel jin | Max | Min | Max | Min | Max cit 


recovery tor Output recovery OE, to Qr 


Read tRsai Address setup AR, to WE 


timing | tweo Output delay WE to Q, | 2.00 | 5.90 | 200 | 5.90 | 200 | 590 | ns 


latch 


—_ yes Ee Os eee | eee 
|300{ [soo] 


twsa Address setup AW, to WE 


| tei Da HOR WE TO “eg || BOO.) nw =) B00 | ce OO | ne 


Transition time 0.50 | 2.20 | 0.50 | 2.20 | 0.50 | 2.20 sie ie 
20% to 80%, 80% to 20% 0.50 | 220 | 0.50 | 2.20 | 0.50 | 2.20 IQs. Iv, 
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AC WAVEFORMS 


Pe ae ee ee ee an am ao aR, 


X 
ARn 


Nw ents ess es nes 


taa 
Se SS Se a Sie 


8 
Qn 


WF12502S 


(WE, OR WE, =H, OE, = OE2 = L) 
Figure 5. Access/Recovery Times 


WF12501S 


Figure 6. Access/Recovery Times 


£2 PS SS SSA aS ae eS aie 


SS a Se Se ee eae 


Qn (DATA FROM LATCHES) 


@ a= Ge a» 4 «=» om, 


X 
® 


‘di meee on ee 


ARn (OLD ADDRESS) (NEW ADDRESS) 


WF12522S 


Figure 8. Output Latch Timing 


March 1986 


& 
(FROM ARRAY) 


nies ieee ne 


WF12510S 


Figure 7. Read Timing 


op ap ew ow ewe, 


X 
ARpy (OLD ADDRESS) \ 


Nii aces ieee sae fences ener ee ile aa ald 


(NEW ADDRESS) 


tRHA 


WF12521S 


Figure 9. Output Latch Timing 


XN 


ee cm am om ce os os oe ow 


WF 12530S 


Figure 10. Write Timing 
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WF 12550S 
WF12540S 


Figure 11. Master Reset Timing Figure 12. Master Reset Timing 


TEST CIRCUITS AND WAVEFORMS 


B= NOTES: 
cen eS ES 1. Voc1 = Voc2 = + 2V +0.010V, Veg =-3.2V 


+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | O.1uF 0.01uF and 25yuF from GND to Veg. (0.01 and 
+ + 0.1uF capacitors should be NPO Ceramic or MLC 


PULSE 


e). Decoupling capacitors should be placed as 
GENERATOR type) ete a r 


close as physically possible to the DUT and lead 


(6) 9 | 10 (7) length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 


SCOPE '3G3) 16 . SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNEL A CHANNEL B function required. 
(12) 15 4. All unused outputs are loaded with 502 to GND. 
Ly and Lo are equal length 502 impedance lines. 
(1) 4 Lg, the distance from the DUT pin to the junction of 
(10) 13 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(3) 6 . Ry =50Q2 terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(2) 5 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(1) 4 . C,=Fixture and stray capacitance <3pF. 
(24) 3 . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(20) 23 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(21) 24 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(22) 1 better. 
. Pins connections for Flat Pack and in parentheses 
(23) 2 for Ceramic DIP. 


(19) 22 
(17) 20 
(16) 19 
(14) 17 


(15) 18 


| 25uF | 0.01LF | 


-2.5V + 0.010V 


TC05160S 


Figure 13. Test Circuit 
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NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Veci = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, Vz = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.ins 


Figure 14. Input Pulse Definition 
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DESCRIPTION 


The 100150 contains six D-type latches 
with true and complement outputs, a pair 
of common enables (E, and E,), and a 
common Master Reset (MR). A Q output 
follows its D input when both E, and E, 
are LOW. When either E, or Ep (or both) 
are HIGH, a latch stores the last valid 
data present on its D input before E, or 
Ep, goes HIGH. The MR input overrides 
all other inputs and makes the Q output 
LOW. 


January 30, 1986 


400150 
Latch 


Hex D-Type Latch 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
TYPE DELAY (-lee) 


100150 1.2ns (E)/0.85ns (Data) 102mA 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta = 0°C to +85°C 
Ceramic DIP 100150F 
Ceramic Flat Pack 100150Y 


PIN DESCRIPTION 


oes 
Common Enable Inputs 

wa «dCs Reset mut 
[05 SSdYSSC~«C tw Os SSCS*S 
[Complementary Data Oupuis 


COMMERCIAL RANGE 


Qo - Qs 


PIN CONFIGURATION LOGIC SYMBOL 


(23) (24)(17418)(19)(20)1) (2) 


CERAMIC 20 21 14 15 16 17 22 23 


DIP 


Dp 0, Dp Dy D, Dg 


MR Q Q Q; Q, Q, Q, Q, Q; Q, A, Q; G; 


19 13 12 1110 9 8 5 43 2 24 1 
(22)(16)(15)(14)(13)(12)(11)(8) (7) (6) (5) (3) (4) 
Veer = &(9) 
Veco = 7(10) 
Veg = 18(21) 


FLAT PACK 


LS10750S 


Q3 Q3VeciVcc2G2 Q2 
(TOP VIEW) 
CD039310S 


Figure 1 Figure 2 
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FUNCTION TABLE (Each Latch) 


INPUTS OUTPUTS 


OPERATING MODE 


Latched* Latched* 
Latched* Latched* 


X H X a 


*Retains data that is present before E positive transition 
Positive Logic: 

H = HIGH state (the more positive voltage) = 1 

L = LOW state (the less positive voltage) = 0 

X = Don't Care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


VEE 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Voce = GND 


Vee = -4.5V 
~1165 mV 
Vee = -4.8V 
Vee =-4.2V 
Vie = -4.5V ~1475 mV 
Vee=-4ev | | | - 1490 
Veg = -4.2V 
Ver = -4.5V ~1810 are mV 
Vee = -4.8V -~1490 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 


' LOW level input 
ILT threshold voltage 


Ta =0°C to +85°C 


LOW level 


iL input voltage 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta = 0°C to +85°C 


unless otherwise specified'? 
fessor |v |e | aw [| 
Nee==aev | =1095 [av 
Negev [005 | [mv 
Nee=saev [=e | [ow 
Nessa [| eon 
10 ol ewoat esamasy [| 610 [mv 
ee a ed 
; 


a Ee ae ee 
input current 
= 
ee 
2 | 159 


| vA 
| uA 

ow tree ane | as p wa | Viv=Vumin 
| mA 


HIGH level 
output voltage 


VOH 


Vin = Vinmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vikmin 
or 


Vin = Vitmax 


LOW level 


VoL output voltage 


“— Vee supply current | 79 | 4 Inputs open 


NOTES: 


HIGH level 
output voltage 
compensation 
LOW level 
output voltage 
compensation 
1. The specified limits represent the ''worst case"’ value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 
2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 
3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
VINT - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— Commmun Awan Vitt — LOW level input threshold voltage. 
siraiaa 3 aT Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
Y GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


/ 
/ 


Vormin (— 1025mV) —— a 
Vont (- 1035mV) —~ 


OPERATING va: 
AREA condition. 


4 VoHmin — Minimum HIGH level output voltage (the most negative Vox) under the specified input and loading 
Y VX) TYP condition. 


Voir (— 1610 mV ——. ae VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

OLT — SE BGP Caars " : 
Voumax (- 1620mV) VITTTTN IVITT ) Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (- 1810mV) —— Voimax  —- Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(—1810mV) ( arent ( w65 mV) ( 80 mV) conditions. 

VepB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Ves 
(-— 1320mV) 
OF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


Ta = +85°C 
PARAMETER Min Twin | max | Min | Max UNIT TEST CONDITIONS 

teHt D, to Q, 0.45 | 1.50 | 0.50 | 1.40 | 0.50 | 1.50 Figs. 4, 7, 8 
tpLH Propagation delay 0.75 2.05 0.75 1.85 0,75 

teHL Ea, Ep to Q, 0.75 | 2.05 | 0.75 | 1.85 | 0.75 

teLH Propagation delay 0.80 2.40 0.90 2.40 0.90 2.60 Fias. 5.7.8 
fea. R to Q, 0.80 | 2.40 | 0.90 | 2.40 | 0.90 | 260 es a Fe 

tTLH Transition time 0.45 1.50 0.45 1.50 0.45 1.50 ns Fias. 4.7.8 
try 20% to 80%, 80% to 20%| 0.45 | 1.50 | 0.45 | 1.50 | 0.45 | 1.50 ns QS.) f 


s bee 
D, to Ep 0.70 0.70 0.70 Figs. 6, 8 
t Hold time 0.70 0.70 0.70 
n Dn to E, 0.70 0.70 0.70 
Release time 2.10 2.10 2.10 ; 
Pulse width 2.50 2.50 2.50 ; 
t Pulse width 2.50 
pry E,, Eb 2.50 


t 


January 30, 1986 7-127 


Signetics ECL Products Product Specification 


Latch 400150 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-5.2V +5% 


=0°C ra + 25°C ree +85°C 

teLH Propagation delay 0.45 1.50 re 1.40 _ 50 1.50 
teHL D, to Q, 0.45 1.50 0.50 1.40 0.50 1.50 
tepLH Propagation delay 0.75 2.05 0.75 1.85 0.75 2.05 
teHL E,, Ep to Qh 0.75 2.05 0.75 1.85 0.75 2.05 
teLH Propagation delay 0.80 2.40 0.90 2.40 0.90 2.60 
tepHL R to Q, 0.80 2.40 0.90 2.40 0.90 2.60 
tTLH Transition time 0.45 1.50 0.45 1,50 0.45 1.50 
tTHL 20% to 80%, 80% to 20%) 0.45 1.50 0.45 1.50 0.45 1.50 
t Setup time 0.70 0.70 
. D, to Ep, 0.70 0.70 

Hold time 0.70 0.70 

D, to E, 0.70 0.70 

Release time 2.10 2.10 2.10 

R to E, 2.10 2.10 2.10 


TEST CONDITIONS 


Figs. 4, 7, 8 


Figs. 5, 7, 8 
Figs. 4, 7, 8 


= = 


oO 
NON 
oO. © 


oo 
SON 
oo 


Figs. 5, 8 


Pulse width 2.50 2.50 2.50 
tpwiL = = Figs. 4, 8 
(L) E, Ep 2.50 2.50 2.50 a 
:; Pulse width 2.50 2.50 2.50 Bus ao 
PWH) EE, Eb 2.50 2.50 2.50 gs. * 


Flat Pack Voc; = Veco = GND, Veg = -4.2V race to -4.8V +0.010V 


— “s + 25°C ree + 85°C 


teLH Propagation delay 0.45 1 ea a 50 1.20 = 50 1.30 
teHL D, to Qy 0.45 1.30 0.50 1.20 0.50 1.30 
teLH Propagation delay 0.75 1.85 0.75 1.65 0.75 1.85 
teHL Ea, Ep to Qy 0.75 1.85 0.75 1.65 0.75 1.85 
tpLH Propagation delay 0.80 2.20 0.90 2.20 0.90 2.40 
teHL R to Q, 0.80 2.20 0.90 2.20 0.90 2.40 
tTLH Transition time 0.45 1.50 0.45 150 0.45 1.50 
tTHL 20% to 80%, 80% to 20%} 0.45 1.50 0.45 150 0.45 1.50 
t Setup time 0.60 0.60 
. D, to Ey 0.60 0.60 


Hold time 0.60 

D, to E, 0.60 
2.00 2.00 
2.00 2.00 


PARAMETER TEST CONDITIONS 


Figs. 4, 7, 8 


Figs..5, 7, 8 
Figs. 4, 7, 8 


= _ 


oo 
QD ® 
oO 


Figs. 5, 8 
Figs. 4, 8 
Figs. 4, 8 


Release time 2.00 

R to E, 2.00 
t Pulse width 2.50 2.50 
ew) Es, Eb 2.50 2.50 
Pulse width 2.50 2.50 
Pair) E,, Ep 2.50 2.50 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg = -4. seo +5% 


— 0°Cc Ta = + 25°C Ta = +85°C 
teLH Propagation delay Fx 45 1.30 0.50 1.20 0.50 1.30 
tpHL Dp, to Q, 0.45 1.30 0.50 1.20 0.50 1.30 
tpLH Propagation delay 0.75 1.85 0.75 1.65 0.75 1.85 
tpHL E,, Ep to Q, 0.75 1.85 0.75 1.65 0.75 1.85 
teLH Propagation delay 0.80 2.20 0.90 2.20 0.90 2.40 
teHL R to Qr, 0.80 2.20 0.90 2.20 0.90 2.40 
tTLH Transition time 0.45 1.50 0.45 1.50 0.45 1.50 
tTHL 20% to 80%, 80% to 20%] 0.45 1.50 0.45 1.50 0.45 1.50 


Setup time 
D, to E, 


Hold time 
D, to E, 


Release time 
R to E, 


TEST CONDITIONS 


Figs. 4, 7, 8 


Figs. 5, 7, 8 
Figs. 4, 7, 8 


Figs. 6, 8 


Figs. 5, 8 


ts 


Pulse width 
tpwiL) .& 


Pulse width 
tpw(H) E., Es 


Cc 
< 
= 
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AC WAVEFORMS 


0.7 + 0.1ns 


Ul 
Uf 


woe ewaeeeaea a af egoaeeweewewaeeae +310 mV 
tw) 
+1050 mV 


ENABLE TRANSPARENT LATCHES -— TRANSPARENT 


+310 mV 
tPHL tPHL 
tPLH tPLH 


OUTPUT 


weno wawaeneeanvea aan af 


tPHL, tPLH 


WF12560S 


Figure 4. Enable Timing 


ese eeernenea 


4 
4 


ee @ee 22 2 Oe 2 Se ee & = & wae we @ @ @ af 


DATA 


ENABLE TRANSPARENT LATCHED TRANSPARENT 


OUTPUT 
X 


-— oe @ @ wanes wa @ af > a a ae aw o> ow am om ow ow ow oe ao aod 


WF12570S 


Figure 5. Reset Timing 


ENABLE 


WF12580S 


Figure 6. Data Setup and Hold Time 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01nF and 25uF from GND to Veg. (0.01 and 
25uF | O.1yF 


+2.0V + 0.010V 


0.1uF capacitors should be NPO Ceramic or MLC 

PULSE a type). Decoupling capacitors should be placed as 
GENERATOR 4 close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 

6 (9) | to (7) . All unused inputs should be connected to either 


L, Lo HIGH or LOW state consistent with the LOGIC 
SCOPE (14) 17 15 (12) > SCOPE function required. 
CHANNEL A It CHANNEL B . All unused outputs are loaded with 50Q to GND. 


8) 8 L; and Lo are equal length 502 impedance lines. 
(16) 19 Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(17) 20 the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q terminator internal to Scope. 
(22) 1 . The unmatched wire stub between coaxial cable 
(23) 2 and pins under test must be less than 1/4 inch 
16 (13) 500) (6mm) long for proper test. 
(20) 23 . C,.=Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
(21) 24 the transmission line between the Pulse Generator 
(19) 22 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


21 (18) 


| 25uF | 0.01uF 


-2.5V + 0.010V 


TC05170S 


Figure 7. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.1ns 


Figure 8. Input Pulse Definition 
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DESCRIPTION 
The 100151 contains six flip-flops with 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEe) 
complement and data outputs, a master 


reset (MR) and a pair of common clock 


inputs. Data enter the flip-flop on the 
LOW-to-HIGH transition of one of two ORDERING CODE 


clock inputs. 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100151F 
Ceramic Flat Pack 100151Y 


PIN DESCRIPTION 


Qo-Q4 Complementary Data Outputs 


PIN CONFIGURATION LOGIC SYMBOL 


(23)(24) (17)(1819)(20)(1) (2) 


CERAMIC 20 21 14 15 16 17 22 23 


DIP 


CP Do D, Dz D, D, D, 
100151 


19 1312 1110 9 8 5 4 3 2 24 1 
(22) (16)(15)(14)(13)(12)(11) (8) (7) (6) (5) (3) (4) 


Veg = Pin 18 (21) 


FAST PACK 


LS10760S 


Q3 Q3Vcc1Vec2 G2 Q2 
(TOP VIEW) 
CD09320S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


Y VU 


allt ie na alsa gt 


®% 


Oo 


No change 
No change 


XxX MMO Le 
-—x<xixKoorer 
-x<x<irere- 
rirrrrrrhl sz 


No change 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

X = Don't Care 

T =LOW-to-HIGH transition. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Ts Storage temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 


Ver =—-4.2V 
Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Veg = -4.5V 
Ver = -4.8V 
Ver = —4.2V 
Ver = -4.5V 
Ver = -4.8V 
Vee =—4.2V 
Ver = -4.5V 
Ver = -4.8V 


HIGH level 
input voltage 


-1150 


HIGH level input 


VIHT threshold voltage 


LOW level input 
threshold voltage 


VILT Ta =0°C to +85°C 


LOW level 


input voltage <a 


| 
— 
ak 
se) 
or 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! ° 
- 1035 -880 
-1810 - 1620 


Vin = Vinmax 
or 


Vin = Vitmin 


HIGH level 


VOH output voltage 


Vin = Vinmin 
or 


Vin = Vitmax 


HIGH level output 


VOHT threshold voltage 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vinmin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VOLT 


I 
on 
co 
oO 
2 
< 


Vin = ViHmax 
or 


Vin = Vitmin 


LOW level 
output voltage 


VoL 


HIGH level 
input current 


lit LOW level input current 0.5 
-leg Vee supply current 


Vin = Vimax 


3 


ANieis HIGH level 
AVee output voltage 
compensation Vee = -4.2V 
AV LOW level Ta = + 25°C 
OL output voltage 


a" 
a | 


compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 

Vimax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint -— HIGH level input threshold voltage. 

ViLT - LOW level input threshold voltage. 


Vormin (— 1025mV) —— Vitmin  —Minimum LOW level input voltage (the most negative V/,). 


v, “<2 . H 
Vout (- 1035mV) y } GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition 
AREA 


VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VOLT —LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 


Votmax (— 1620mV) — 


Voimin (~ 1810mV) —— 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 


Vitmin Vier | Vier Vitimax conditions 
(—1810mV) (—1475mV) | (-1165mV) (-—880mV) or : op: : 
Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


ee min [wax | min [wax | in [ wox | 


fev Propagation delay 0.80 | 2.20 | 0.80 | 220 | 0.90 | 2.40 Tr 
a CP2, CPp to Q, 0.80 | 2.20 | 080 | 220 | 090 | 2.40 Des ets 
teLH Propagation delay 1.20 2.90 1.30 3.00 1.20 3.10 Fias. 4.7. 9 
feu MR to Q, 1.20 | 290 | 1.30 | 3.00 | 1.20 | 3.10 pee Ba Ee 
tTLH Transition time 0.45 1.70 0.45 1.60 0.45 1.70 Fi 47.9 
unr 20% to 80%, 80% to 20%| 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 1.70 alll 
ct od 
n n Figs. 6, 9 
Hold time 

t rislensy Uae 2.30 2.30 2.30 Figs. 5, 9 

r MR to CP, : He oes 
Pulse width 


TEST CONDITIONS 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Veco = GND, Veg =-5.2V +5% 


ee cn [we [we De [| _ 


teLH Propagation delay 0.80 2.20 0.80 2.20 0.90 2.40 Figs. 5. 8. 10 
tepHL CP,, CPp to Q, 0.80 2.20 0.80 2.20 0.90 2.40 2 oe” 
teLH Propagation delay 1.20 2.90 1.30 3.00 1.20 3.10 Fias. 5. 8. 10 
tpHL MR to Q, 1.20 2.90 1.30 3.00 1.20 3.10 eS ty 
tTLH Transition time 0.45 1.70 0.45 1.60 0.45 1.70 Fias. 5. 8. 10 
trHL 20% to 80%, 80% to 20%} 0.45 1.70 0.45 1.60 0.45 1.70 oe 
Ss 

Dn to CP, Figs. 7, 10 
t Hold time 
7 Dn to CP, 

Release time ' 

Pulse width ' 


Flat Pack Voc: = Voco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


— eet Fn | — 


| fmax ‘Toggle frequency = Toggle frequency | Figs. 5, 7,10 | 5, 7, 10 
tPLH Propagation delay co 80 _ 00 re 80 _ 00 a 90 — 20 Figs. 5, 8, 10 
teHL CP,, CPp to Qpy 0.80 2.00 0.80 2.00 0.90 2.20 g 

tpLH Propagation delay 1.20 2.70 1.30 2.80 1.20 2.90 Fias. 5. 8. 10 
teri. MR to Qn 1.20 | 2.70 | 1.30 | 280 | 1.20 | 2.90 a ee oe 


TEST CONDITIONS 


trv Transition time 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 1.70 rr 
try 20% to 80%, 80% to 20%] 0.45 | 1.70 | 0.45 | 1.60 | 0.45 | 1.70 g 


Setup time 
Dn, to CP, 


ts 


Hold time 
OD, to CP, 


co | | Figs. 6, 10 
Pulse width 
tw(H) CP,, CPy, MR 2.9 Figs. 5, 6, 10 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Veco = GND, Veg =-5.2V +5% 


Ta=+25°C | Ta= 405°C 


_— cm [wn [| ‘ee 


fmax Toggle frequency | Figs. 5,9, 10 5, | Figs. 5,9, 10 10 
tpLH Propagation delay 0. cm pa 00 i? = 2. _ cium 90 _ 20 Figs. 5, 8, 10 
teHL CP,, CPp to Qn, 0.80 2.00 0.80 2.00 0.90 2.20 g 

teLH Propagation delay 1.20 2.70 1.30 2.80 1.20 2.90 Fias. 5. 8. 10 
dase MR to Q, 1.20 | 270 | 1.30 | 280 | 1.20 | 2.90 ere 


tTLH Transition time 0.45 1.70 0.45 1.60 0.45 1.70 Figs. 5, 8, 10 
tTHL 20% to 80%, 80% to 20%} 0.45 1.70 0.45 1.60 0.45 1.70 g 
Setup time 


D, to CP, 


Hold time 
Dy to CP, 


Release time . 
b MR to CP, 2x0] | 2a | [ao] | ome ica 
Pulse width . 
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AC WAVEFORMS 


DATA 


CLOCK 


+0.31V 


OUTPUT 


OUTPUT 


WF12590S 


Figure 5. Propagation Delay for Clock to Outputs and Transition Time 


0.7 + 0.1ns 


+0.31V 
ty (RELEASE TIME) 


OUTPUT 


OUTPUT 


WF 12600S 


Figure 6. Propagation Delay for Sets and Resets to Outputs 


+0.31V 
WF12610S 


Figure 7. Data Setup and Hold Time 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V + 0.010V NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 


+0,010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25uF | 0.1uF 0.01uF and 25yuF from GND to Veg. (0.01 and 
= = 0.1yF capacitors should be NPO Ceramic or MLC 
PULSE type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 


length should be kept to less than 1/4 inch (6mm). 
(6)9 a bal All unused inputs should be connected to either 


L Vv Vv La ; 
SCOPE 3(44) 17 cc1 CC2 5 15 (12) > SCOPE 2 or LOW — consistent with the LOGIC 
CHANNEL A CHANNEL B i unction required. 


(15) 18 i All unused outputs are loaded with 502 to GND. 
= Ly and Lp are equal length 502 impedance lines . 
(16) 19 Lg, the distance from the DUT pin to the junction of 
(17) 20 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(22) 1 . Ry =50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
(23) 2 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(20) 23 . C.=Fixture and stray capacitance <3pF. 
(21) 24 . Any unterminated stubs connected anywhere along 
= the transmission line between the Pulse Generator 
(19) 22 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


-2.5V + 0.010V 
TCO5180S 


Figure 8. AC Test Circuit 
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NOTES: 

1. Voco1 = Voc2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01pF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 

SCOPE function required. 

CHANNEL B . All unused outputs are loaded with 502 to GND. 

cP, . Ly and Lo are equal length 5022 impedance lines . 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 

parentheses for Ceramic DIP. 


+2.0V + 0.010V 


L 
Vec1 Vec2 ~ 2 
cP, 16 (13) ; 


-2.5V + 0.010V 


TC05191S 


Figure 9. Toggle Frequency Test Circuit 


+1050 mV 
NEGATIVE PULSE 
+310 mV 
+1050mV 
POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Family Amplitude | Rep Rate | Pulse Width 
100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.ins 


Figure 10. Input Pulse Definition 
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DESCRIPTION 


The 100155 has four flip-flops with com- 
plement and data outputs, a common 
reset, and a common clock, fed by a 2- 
input negative AND gate, data inputs 
from a 2-way multiplexer. Each multi- 
plexer has two data inputs selected by 
two common address inputs (So, Sj). 
One address input is complemented, so 
address inputs can be tied together to 
form a single select input. 


January 30, 1986 


400155 
Multiplexer-Latch 


Quad 2-Way Multiplexer/Latch 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


PE DELAY (-lee) 


coos [me SS 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100155F 
Ceramic Flat Pack 100155Y 


PIN DESCRIPTION 


ee 
eS 

So, Si Select Inputs 

pwn «|—_—CMastor Reset input 

PO-@5 «| ———=Cata Outputs 

Complementary Data Outputs 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


(23)(24){15) (16)(17)(18) (1) (2) (3) (4) 
20 21 12 13 14 15 22 23 24 1 


(19) 16 


19 10 119 8 5 4 2 3 
(22) (13) (14)(12)(11) (8) (7) (5) (6) 


FLAT PACK LS10770S 


G2 Q2Vec1Veo2 G1 Q1 
(TOP VIEW) 
CD09330S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


(19) (20) (21) (1) (24) (23) (22) (13) (12) (17) 
22 23 24 4 3 2 1 16 15 20 


Ds D4 Dy Do S14 


mh 


i 


Qi 
11 
(8) 


LDO5410S 


Figure 3 


FUNCTION TABLE 


INPUTS OUTPUTS 
Reset Enable Address | @ ao | 


ae Fr So oe eet 
Phot ar re 


No change 
No change 


xKIcrcr cer rrx 
Ler reecrcrerx< 
xSxM ELE Pre xX 
<xx<xrooroereirrertix 
<x«KO- KOK K KF Ix 
x xM Lm MO LK KK 


H 
L 
L 
L 
L 
L. 
L 
L 
E 
L 
L 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 


[ip oun source cures 
a 


DC OPERATING CONDITIONS 

ee 
PARAMETER min | 

Vecwvow Gre gon —SC~=~“‘S*S*S*S*S*“‘“‘*SCSC*dSCC 

a a 


Supply voltage (negative) when operating with 10K ECL family 


Ver =-4.2V ~1150 
V = 
| Vee =-4.5V 
Ver = -4.2V 

a 


HIGH level 


ViH input voltage 


HIGH level input 


threshold voltage Voc1 = Vec2 = GND 


I 
sail 
— 
(o>) 
on 


LOW level input 
threshold voltage 


VILT Ta =0°C to +85°C 


Vege = -4.8V 


Veg = -4.2V 

Veg = -4.5V -1810 
Vee = -4.8V 

NOTE: 


When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 


LOW level 
input voltage 


Operating ambient temperature 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified'? 


(Paraweren =| wn | Tve | wax | uNT | TEST CONDITIONS? 
wee=-aav | =v02s || 070 | mw 
Pvee=-4av | 1005 [|_| 080 | mv 
Pvee=-42v | -v00s | [| mv 
vee=-4av | =o | | | ow 
LOW ove owout TVee=mav | || 1610 | mv] a 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VoH 


Vin = Vinmin 
or 


VIN = ViLmax 


HIGH level output 
threshold voltage 


VOHT 


LOW level 


VoL output voltage 


HIGH level 


| 


Vin = Vimax 


Au HIGH level 
Woe output voltage — 
FE compensation Ver = —4.2V 


AV LOW level Ta = +25°C 
AVex output voltage 0.070 V/V 
Ee compensation 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/ s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vinmax  —Maximum HIGH level input voltage (the most positive Vjy). 
Vint -— HIGH level input threshold voltage. 

Vormax (~ 880mV) —— [eo rare MUP ore d Vict -LOW level input threshold voltage. 


Vormin (— 1025mV) —— Vitmin  —Minimum LOW level input voltage (the most negative V\,). 
Vonrt (— 1035 mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 


Voir (— 1610 mV —— 2 Cae VOHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (— 1620mV) —— /) Vout —LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810 mV) —— 4 Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

Ves - Reference bias voltage. The internally generated reference voltage which is used to set the input 

Ves and output threshold level. 

(-—1320mV) 


Vitmin Vier | Vint Vitmax 
(-—1810mV) (-—1475mV) | (—1165mV) (-—880mV) 


DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.50 1.90 0.60 1.85 0.50 1.90 ns 
tpHL Dr, to Qn 0.50 1.90 0.60 1.85 0.50 1.90 ns 
teLH Propagation delay 1.50 3.50 1.50 3.40 1.50 3,50 
tpHL So, S; to Q, 1.50 3.50 1.50 3.40 1.50 3.50 


TEST CONDITIONS 


Figs. 5, 8, 9 


tpLH Propagation delay 0.90 2.50 1.00 2.40 1.00 2.50 
tpHL Eo, E; to Qy 0.90 2.50 1.00 2.40 1.00 2.50 
teLH Propagation delay 0.90 3.00 0.90 2.90 0.90 3.00 ns Figs. 6, 8, 9 
tpHL MR to Q, 0.90 3.00 0.90 2.90 0.90 3.00 ns g 
tTLH Transition time 0.60 2.20 0.60 2.10 0.45 2.20 Fj 5, 8, 9 
try, 20% to 80%, 80% to 20%| 0.60 | 2.20 | 0.60 | 2.10 | 0.45 | 2.20 = 
t Setup time 
Dy 16 En 
+ Be sof fow[ [eof [oo 
y 2 Figs. 7, 9 
t Setup time 
= So, S; to Dn 
Hold time " 
S, S, to D, . 
pean time 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


aes a 
PARAMETER UNIT 
teLH Propagation delay e 50 .90 ee 60 F r a 50 ae 90 
tpHL Dry to Qn 0.50 1.90 0.60 1.85 0.50 1.90 
tpLH Propagation delay 1,50 3.50 1.50 3.40 1.50 3.50 
tpHL So, S; to Qn 1.50 3.50 1.50 3.40 1.50 3.50 
teLH Propagation delay 0.90 2.50 1.00 2.40 1.00 2.50 
teHL Eo, E; to Q, 0.90 2.50 1.00 2.40 1.00 2.50 
teLH Propagation delay 0.90 3.00 0.90 2.90 0.90 3.00 Fias. 6. 8. 9 
tpy. MR to Q, 0.90 | 3.00 | 0.90 | 2.90 | 0.90 | 3.00 iin 
tTLH Transition time 0.60 2.20 0.60 2.10 0.45 2.20 Figs. 5. 8. 9 
tTHL 20% to 80%, 80% to 20%] 0.60 2.20 0.60 2.10 0.45 2.20 a i 
Setup time 
D, to En 
- See oa] feel le 
n n Figs. 7, 9 
Setup time 
ts So, S; to Dr pea] | eao | | aro] fone 
Hold time 
n So, S; to Dry 
Release time 
MR to En jm] feet few] | | ress — il 


eee tae re tet ee 


Flat Pack Vcc; = Voce = GND, Veg =-4.2V +0.010V —“- -4.8V +0.010V 


ere Ta=+85°C 
PARAMETER racers UNIT TEST CONDITIONS 


teLH Propagation delay 0.50 1.70 0.60 1.65 0.50 1.70 

teHL Dp, to Qn 0.50 1.70 0.60 1.65 0.50 1.70 ns 

teLH Propagation delay 1.50 3.30 1.50 3.20 1.50 3.30 ns Fias. 5. 8. 9 
isu, So; S) to Gh 1.50 | 3.30 | 1.50 | 3.20 | 1.50 | 3.30 ns gS. 9, % 
teLH Propagation delay 0.90 2.30 1.00 2.20 1.00 2.30 ns 

tpHL Eo, Eo to Q, 0.90 2.30 1.00 2.20 1.00 2.30 ns 

teLH Propagation delay 0.90 2.80 0.90 2.70 0.90 2.80 ns Fias. 6. 8. 9 
tpHL MR to Q, 0.90 2.80 0.90 2.70 0.90 2.80 pete as 
tTLH Transition time 0.60 2.20 0.60 2.10 0.45 2.20 Fias. 5. 8. 9 
tTHL 20% to 80%, 80% to 20%] 0.60 2.20 0.60 2.10 0.45 2.20 age ly 


TEST CONDITIONS 


Figs. 5, 8,,9 


Setup time 
ts 


D, to E, 


t Hold time 
n Dn to Ep, 


Setup time 
So, S; to Dn 
Hold time 
So, S; to Dn 


Release time 
MR to En 


tw(L) Pulse width Eo, E; 
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Multiplexer-Latch 400155 


AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


Ta=#25°C | Ta=+85°C 
— iin [moe [tn [ex | on | =— 


teLH Propagation delay 0.50 1.70 0.60 1.65 0.50 1.70 
teHL D, to Qn 0.50 1.70 0.60 1.65 0.50 1.70 
teLH Propagation delay 1.50 3.30 1.0 3.20 1.50 3.30 Fias. 5, 8. 9 

laa Ge Se to GC. 1.50 | 3.30 | 1.50 | 3.20 | 1.50 | 3.30 iii 
teLy Propagation delay 0.90 2.30 1.00 2.20 1.00 2.30 

teHL Eo, Ep to Q, 0.90 2.30 1.00 2.20 1.00 2.30 

teLH Propagation delay 0.90 2.80 0.90 2.70 0.90 2.80 Figs. 6. 8. 9 

teHL MR to Q, 0.90 2.80 0.90 2.70 0.90 2.80 gS. 9, 9 

tTLH Transition time 0.60 2.20 0.60 2.10 0.45 2.20 Figs. 5, 8, 9 

tTHL 20% to 80%, 80% to 20%] 0.60 2.20 0.60 2.10 0.45 2.20 g 


Setup time 
ts Dn to E, se ele 
Hold time 
Setup time 
Hold time 
So, S; to Dn 
Release time 
MR to En ps rem feet feet feet fm iets 


eee nS 


Figs. 7, 9 
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Multiplexer-Latch 400155 


AC WAVEFORMS 


“3 0.7 + O.1ns 
Fer er'sS eam 
a 


4 


tw 


TRANSPARENT LATCHES TRANSPARENT 


tPHL tPHL 
tpLH tPLH 


SE Owm ee eS aaa 


® 


Qn, Gn y 


Wwoaenwweaeeseoneen a2ae af 


tpHL, tPLH 


WF12620S 


Figure 5. Enable Timing 


SS Se 


4 
4 


Dn 


cap > = & 6 > GP GD > G&G & & G® G® G2 GG G® = Ge = @@ @ @ @ @ @ af 


TRANSPARENT LATCHES TRANSPARENT 


ta (RELEASE TIME) 


Qn, Gn 


WF 12630S 


Figure 6. Reset Timing 


+1050 mV 


+310 mV 


+1050 mV 


+310 mV 
+1050 mV 


+310 mV 
WF12640S 


Figure 7. Setup and Hold Times 
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Multiplexer-Latch 400155 


TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V + 0.010V 1. Voci = Voc2 = +2V +0.010V, Vee =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
aa F ml F| 0.01uF and 25uF from GND to Veg. (0.01 and 
pene rie 0.1uF capacitors should be NPO Ceramic or MLC 
PULSE = = = type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 


length should be kept to less than 1/4 inch (6mm). 
6(9){ = ==————s«s 10(7) . All unused inputs should be connected to either 


L, L HIGH or LOW state consistent with the LOGIC 
SCOPE (12) 15 SCOPE function required. 
CHANNEL A (13) 16 CHANNEL B . All unused outputs are loaded with 509 to GND. 
. Ly and Lo are equal length 502 impedance lines. 
(14) 17 Ls, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(15) 18 the Scope, should not exceed 1/4 inch (6mm). 
(22) 1 . Ry =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(23) 2 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(24) 3 . OC. =Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
(1) 4 the transmission line between the Pulse Generator 
(16) 19 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(17) 20 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(20) 23 better. 
(21) 24 . Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 
(19) 22 


-2.5V + 0.010V 


TC05200S 


Figure 8. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Figure 9. Input Pulse Definition 
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DESCRIPTION 


The 100158 contains a combinatorial 
network which performs the function of 
an 8-bit Shift Matrix. Three control lines 
(S,) are internally decoded and define 
the number of places which an 8-bit 
word present at the inputs (D,) is shifted 
to the left and presented at the outputs 
(Q,). A Mode Control is provided which, 
if LOW, forces LOW all outputs to the 
right of the one that contains D7. This 
operation is sometimes referred to as 
LOW backfill. If M is HIGH, an end- 
around shift is performed such that Do 
appears at the output to the right of the 
one that contains D7. This operation is 
commonly referred to as barrel shifting. 
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100158 
Shift Matrix 


8-Bit Shift Matrix 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lee) 


ORDERING CODE 
Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 


PACKAGES 
Ta =0°C to +85°C 


Ceramic DIP 100158F 
Ceramic Flat Pack 100158Y 


PIN DESCRIPTION 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Do D3 D4 Ds 


Q2 Q3 Qs Qg Q7 


Vec1 = 9 (6) 
Voce = 10 (7) 
Vee = 21 (18) 
Vecs = 8 (5) 


Q4VecsVcc1Vcc2 Q3 Q2 
CD087390S 


Figure 2 


Figure 1 
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Shiff Matrix 100158 


LOGIC DIAGRAM 


Qo Q2 Q4 Qs Q4 Q3 Qs Q7 


29gee aghdoogdongsdoadons 


SRR AAAS SAAS St 


EaEee oe OT BUSEHIId EES 
Sone 


LD05020S 


Figure 3 


INPUTS OUTPUTS 
MSS: 8 | OG 


No shift 
Left shift 


End around carry 


LE LL resLoc lL Leer ee 
babe aLLrlLLe rele eee 
Erk rLr Ler Le Le Le 


X 
L 
L 
L 
L 
L 
a 
L 
H 
H 
H 
H 
H 
H 
H 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 
Blank = Don't Care 
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Shift Matrix 100158 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Vcoc1 = Voce = GND) 
VIN Input voltage (Vij should never be more negative than Veg) 
lo Output source current gg 
Ts Storage temperature 

Maximum junction temperature 
DC OPERATING CONDITIONS 


100K ECL 
— min [Nom [wax | 


Supply voltage (negative) when operating with 10K ECL family ee 


Vee = -4.2V ~1150 
Vee = -4. | Vee=-4.5V | ~880 
oe el -1165 
Ver = -4.8V 
Vege = -4.5V 
ae 
AE | Vee =-4.8V | 
LOW level input ae 5 -1475 
Viet threshold voltage Tae +S os 4.5V 


| Vee =-4.5V -~1810 mV 
| Vee =-4.8V = -4, | Vee =-4.8V | -1490 | 
a es a Ol 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 


3 


HIGH level 


VIH input voltage 


HIGH level input 
threshold voltage 


VIHT 


LOW level 
input voltage 


ViL 
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Shift Matrix 100158 


DC ELECTRICAL CHARACTERISTICS Voc = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 
unless otherwise specified!’ 


rene i [oe [wt [ res eonions 
; 

Pessoa [1005 | [aw 
Pee ==a8y [86 [ [a 
a oe eee ite 502 to -2.0V +0.010V 


Vin = Vitmax 
or 


Sn 


HIGH level 
output voltage 


VoH 


Vin = Vinmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


LOW level output 


Vout threshold voltage 


LOW level 
output voltage 


Inputs open 


AV HIGH level 

Bic. output voltage 
compensation ee 
LOW level Ta = + 25°C 


AVoL 
AVegE 


output voltage 
compensation 


NOTES: 

1. The specified limits represent the ''worst case’ value for the parameter. Since these ''worst case'’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Shift Matrix 


VoHmax (~ 880mV) —" [AERA / oe} 
VoHmin (— 1025mV) ——= aaa om 
Vout (~1035mV) —~ iY GUARANTEED 
OPERATING 


Voimax (- -1620mV) — 


Votmin (-1810mV) —— 


Vitmin Vier | Vint Vilma 
(-—1810mV) (-1475mV) | (-—1165mV) (-—880 


Ves 
(-—1320mV) 
DF05450S 


Product Specification 


100158 


NOTES: 

Vimax  — Maximum HIGH level input voltage (the most positive Vj). 

ViHT -— HIGH level input threshold voltage. 

ViLT — LOW level input threshold voltage. 

Vitmin — Minimum LOW level input voltage (the most negative Vj,). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 

Voumin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VoLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax — Maximum LOW level output voltage (the most positive Vo,) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

VeB ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 


Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER 


tpLH Propagation delay 
tPHL Dr to Qn 


tpLH Propagation delay 
tPHL M to Q, 
tpLH Propagation delay 
tPHL Sn to Qy 


tTLH Transition time 
tTHL 20% to 80%, 80% to 20% 


Fn [ex [in [ we we [ wae | SMT | THT Comeions 
laty 3.00 1.10 2.90 1.10 3.10 
1.10 3.00 1.10 2.90 1.10 3.10 
ie | dn |am | ae | ietan| 2 
1.15 4.40 1.25 4.40 1.15 4.70 Figs. 5, 6, 7 
1.70 4.50 1.70 4.50 1.70 4.80 
1.70 4.50 1.79 4.50 LO 4.80 
0.50 2.20 0.50 2.20 0.50 2.20 
0.50 2.20 0.50 2.20 0.50 2.20 


Ceramic DIP Vcc: = Voce = GND, Veg =-5.2V +5% 


PARAMETER 


teLH Propagation delay 
tPHL Dn to Qh 


teLH Propagation delay 
teHL M to Q, 


teLH Propagation delay 
tPHL Sp to Qh 


tTLH Transition time 
tTHL 20% to 80%, 80% to 20% 


January 30, 1986 


a [| oe [|e | | 


1.10 3.00 1.10 2.90 1.10 3.10 
1.10 3.00 1.10 2.90 1.10 3.10 
1.15 4.40 Lea 4.40 1.15 4.70 
1.15 4.40 1.25 4.40 1.15 4.70 
1.70 4.50 1.70 4.50 1.70 4.80 
1.70 4.50 1.70 4.50 1.70 4.80 
0.50 2.20 0.50 2.20 0.50 2.20 
0.50 2.20 0.50 2.20 0.50 2.20 


TEST CONDITIONS 


Figs. 5, 6, 7 
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Shift Matrix 100158 


AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER 


teLy Propagation delay 
tPHL Dp, to Qn 


teLH Propagation delay 
tPHL M to Qn 


teLH Propagation delay 
tPHL Sp to Q, 


tTLH Transition time i 2.20 0.50 2.20 0.50 
trHL 20% to 80%, 80% to 20% , 2.20 0.50 2.20 0.50 


Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


Ta = +25°C Ta = +85°C 
PARAMETER Twin | max | min | Max | UNIT | TEST CONDITIONS 


teLH Propagation delay 1.10 2.80 1.10 2.70 1.10 

teHL D, to Qn 1.10 2.80 1.10 2.70. | 1.10 

teHL M to Q, 1,15 4.20 1.20 4.20 1.15 4.50 Figs. 5, 6, 7 
teLy Propagation delay 1.70 4.30 1.70 4.30 1.70 4.60 

teHL S, to Q, 1.70 4.30 1.70 4.30 1.70 4.60 

tTLH Transition time 0.50 2.20 0.50 2.20 0.50 2.20 

tTHL 20% to 80%, 80% to 20% 0.50 2.20 0.50 2.20 0.50 2.20 


AC WAVEFORMS 


D,, M, S, INPUTS 


Q,, OUTPUTS 


WF13090S 


Figure 5. Propagation Delay and Transition Times 
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Shift Matrix 400158 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Veco = +2V +0.010V, Veg =-3.2V 


+0.010V. 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR | O.47uF | 0.02uF | 0.01uF and 25uF from GND to Veg. (0.01 and 
= = 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
96 | 10 (7) close as physically possible to the DUT and lead 


._— <—L Vv Vv ee acannaeteraietaia length should be kept to less than 1/4 inch (6mm). 
SCOPE Fax (ie) of °C CC2 T11 (8) SCOPE . All unused inputs should be connected to either 
CHANNEL A WJ CHANNEL B HIGH or LOW state consistent with the LOGIC 


(19) 22 14(11) 502 function required. 
Ry CL gRy . All unused outputs are loaded with 502 to GND. 
(17) 20 . Ly and Le are equal length 5022 impedance lines. 
=— = = = = Lg, the distance from the DUT pin to the junction of 
(20) 23 219, 509 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(12) 15 7 (4) 502 . Rr =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(13) 16 6 502 | and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(14) 17 C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(21) 24 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(22) 1 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
(23) 2 better. 


. Pin connections are for Flat Pack and in 
(24) 3 parentheses for Ceramic DIP. 


(15) 18 


Vee 
21 (18) 


0.01 uF 


—2.5V +0.010V 


TC04860S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, Vz = GND (OV) 


100K ECL | 740mVp-p | 1MHz | 500ns | 0.7 +0.1ns | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100160 is a dual 9-bit Parity Gener- 
ator. It generates high parity outputs for 
an even number of high inputs on re- 
spective 9-bit input groups. The circuit 
also compares 8 pairs of inputs and has 
an active LOW output (C), if all 8 pairs 
are equal. 


The input Dg, Dp have the shorter 
throughput delay and can serve for gen- 
erating parity for 16 or more bits. 
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400160 
Parity Generator/Comparator 


Dual 9-Bit Parity Generator/8-Bit Comparator 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lee) 


A 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100160F 
Ceramic Flat Pack 100160Y 


PIN DESCRIPTION 


oe ae 
[u=DarsOop=Ouy | Data inputs 
eames Ont 
ea 


PIN CONFIGURATION LOGIC SYMBOL 


Voc = 9 (11) 
Vcc2 = 10 (7) 
Vee = 21 (18) 


LS10600S 


Qn C VeciVcec2 Qe Da 
CD08810S 


Figure 1 Figure 2 
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Parity Generator/Comparator 100160 


LOGIC DIAGRAM 


LDO5030S 


FUNCTION TABLE 
Da, Dao, Dai, Daz, Das, Daas, Das, Das, Daz Da, Dpos Db1, Dp2, Db, Dba, Dps, Dns, Dbz 
Sum of HIGH bits ODD 
Sum of HIGH bits EVEN 


Dao = Dpo, Dai = Dp1, Daz = Dp2, Dag = Dp3, Dag = Dp4, Das = Dps, Dag = Dps, Daz = Dbz 


Qs | 
Sum of HIGH bits ODD aa 
a 
_ 
oo 


All other combinations 


Positive Logic: 
H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
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Parity Generator/Comparator 100160 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


| 


S 
J 


° 
2) 


T Storage temperature -65 to +150 Le | 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


Ver = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Veg =-4.2V 
Ver =-4.5V 
Ver = —4.8V 
Ver = -4.2V 
Veg =-4.5V 
Veg = -4.8V 
Veg = -4.2V 
Ver = —4.5V 
Ver = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Vec2 = GND 


LOW level input 
threshold voltage 


VILT Ta = 0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Parity Generator/Comparator 400160 


DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified!’ 

TT pananren [ree [wa [ot [rest conron? 
Pee=aaev [eos | [ow 
Pesca [wes [ov 
Pee=-aev [toes [a 
ed 
Pes=sasv | [| =1610 [av 
re a 
LO : 
cr ee cc 
eee ono anon ar 


HIGH level 
output voltage 


VOH 


Vin = Vinmin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vimin 
or 
Vin = Vitmax 


LOW level output 
threshold voltage 


VoLt 


AV HIGH level 
x output voltage 
EE compensation 


LOW level 
output voltage 
compensation 


AVoL 


Dee V/V 


NOTES: 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst Case'' values normaily occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket 
or on the printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Parity Generator/Comparator 100160 


-Maximum HIGH level input voltage (the most positive Vj). 
- HIGH level input threshold voltage. 
VoHmax (— 880mV) —— | LLL TA | | | abuts) - LOW level input threshold voltage. 
ai a, 


Voumin (— 1025mV) —> es -Minimum LOW level input voltage (the most negative Vj,). 


Vout (— 1035 mV) ‘al W } GUARANTEED — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
AREA in  —Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 


condition. 
Voit (— 1610mV _— - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Vor on 1620mV) — IF ear er a, - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
ener (-1810mv) —— VLILLLL. inn - sched LOW level output voltage (the most positive Vo.) under the specified input and loading 

conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vitmin Vier | Vint Vitmax conditions. - : 
(-—1810mV) (-1475mV) |(-1165mV) (-—880mV) Ves - Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Ve 
(-1320mV) 
DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°0 | Ta= 85% 


PARAMETER Pearse UNIT | TEST CONDITIONS 
teLH Propagation delay 1.30 4.30 1.30 4.10 1.30 4.30 
teHL Den: Dpn to Qa, Qp 1.30 4.30 1.30 4.10 1.30 4.30 


teHL Da, Dp to Qa, Qh 0.50 1.60 0.50 1.60 0.50 1.60 Figs. 5, 6, 7 
teLH Propagation delay 1.20 3.30 1.20 3.10 1.20 3.30 
teHL Dans Diy to. 6 1.20 3.30 1.20 3.10 1.20 3.30 
tTLH Transition time 0.40 1.70 0.40 1.65 0.40 1.65 
tTHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 1.65 


Ceramic DIP Vcc: = Veco = GND, Veg =-5.2V +5% 


Ta =0°C Ta = +25°C Ta = +85°C 
PARAMETER Twin | max | min | Max | Min | Max. UNIT | TEST CONDITIONS 


teLH Propagation delay 1.30 4.30 1.30 4.10 1.30 4.30 
teHL Dan, Dpn to Qa, Qp 1.30 4.30 1.30 4.10 1.30 4.30 
teLH Propagation delay 0.50 1.60 0.50 1.60 0.50 1.60 
tpHL Da, Dp to Qa, Qh 0.50 1.60 0.50 1.60 0.50 1.60 
tpLH Propagation delay 1.20 3.30 1.20 3.10 1.20 3.30 
tPHL Dan: Dpn to C 1.20 | 3.30 | 1.20 | 3.10 | 1.20 | 3.30 
tTLH Transition time 0.40 1.70 0.40 1.65 0.40 1.65 
tTHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 1.65 


Figs. 5, 6, 7 
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Parity Generator/Comparator 100160 


AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


— Pum [mex | oon [ tr [on [ woe | OM" 


teLH Propagation delay 1.30 4.10 1.30 3.90 1.30 4.10 ns 
tpHL Dan; Dpn to Qe, Qp 1.30 4.10 1.30 3.90 1.30 4.10 ns 


TEST CONDITIONS 


teLH Propagation delay 0.50 1.40 0.50 1.40 0.50 1.40 


teHL Da, Dp to Qa, Qh 0.50 1.40 0.50 1.40 0.50 1.40 
tpLH Propagation delay 1.20 3.10 1.20 2.90 1.20 3.10 
tpHL Dan, Dpn to C 1.20 3.10 1.20 2.90 1.20 3.10 
tTLH Transition time 0.40 1.70 0.40 1.65 0.40 1.65 
tTHL 20% to 80%, 80% to 20% 0.40 1.7C 0.40 1.65 0.40 1.65 


Flat Pack Vcc; = Voce = GND, Vee =-5.2V +5% 


Figs. 5, 6, 7 


Tas +25°¢ | Ta= +05% 


tpLH Propagation delay 1.30 4.10 1.30 3.90 1.30 4.10 
tpHL Dan: Dpn to Qa, Qp 1.30 4.10 1.30 3.90 1.30 4.10 
teHL Dz, Dp to Qa, Qh 0.50 1.40 0.50 1.40 0.50 1.40 Figs. 5, 6, 7 
teLH Propagation delay 1.20 3.10 1.20 2.90 1.20 3.10 
tepHL Dan Dix to C 1.20 3.10 1.20 2.90 1.20 3:10 
tTLH Transition time 0.40 1.70 0.40 1.65 0.40 1.65 
tTHL 20% to 80%, 80% to 20% 0.40 1.70 0.40 1.65 0.40 1.65 


AC WAVEFORMS 


+1110 mV 


D,, INPUTS 


Q,, OUTPUTS 
(AND) 


Q,, OUTPUTS 
(NAND) 


WF12401S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 


+0.010V. 
PULSE tol rl . Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 0.47uF | 0.02uF 0.01uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
= = capacitors should be NPO Ceramic or MLC type). 
Decoupling capacitors should be placed as close as 
10 (7) physically possible to the DUT and lead length 
Vec2 —— 7 should be kept to less than 1/4 inch (6mm). 
nN @&) ii SCOPE . All unused inputs should be connected to either 
CHANNEL A 5609 ‘ CHANNEL B HIGH or LOW state consistent with the LOGIC 
7 4) C, 2Ry function required. 
8 (5) 509 L . All unused outputs are loaded with 50Q to GND. 
. Ly and Lz are equal length 502 impedance lines. Ls, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 
. Ry = 50Q terminator internal to Scope. 
(13) 16 . The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
(14) 17 long for proper test. 
. C, = Fixture and stray capacitance <3pF. 
(15) 18 . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(17) 20 and the DUT or between the DUT and the Scope 
3) 6 should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 
(19) 22 . All 50Q resistors should have tolerance of + 1% or 
better. 
(20) 23 . Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 
(21) 24 


(22) 1 
(23) 2 
24) 3 
4 

2) 5 


Vee 
21 (18) 


0.01,F | 


— 2.5V +0.010V 
TC04870S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Veo1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 

The 100163 circuit is a dual 8-input 
multiplexer fed by 3 common address 
inputs. The 3-bit address selects one of 
eight data lines in each multiplexer, 
which is gated to the output. 


January 30, 1986 


100163 
Multiplexer 


Dual 8-input Multiplexer 
Product Specification 


— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY iHled) 


woes [aire i254 


ORDERING CODE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 


PACKAGES 
Ta = 0°C to +85°C 


Ceramic DIP 100163F 
Ceramic Flat Pack 100163Y 


PIN DESCRIPTION 


aes SCS 
Dbo — Dbz Data Inputs 

S08. S| ata Sect input 

POO «| Cate Opts 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Vcc1 = 9 (6) 
Voce = 10 (7) 
Vee = 21 (18) 
LS10610S 


Dpo Qb Voc: Vec2 Qa Dao 
CD08830S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


Dpo Db1 Dp2 Dp3 Dba Dns Drs Dbz So S$; S2 Dao Dai Da2 Daz Dag Das Dag Daz 
oe . . ys ae ae “ (21)| (17) (19) (20)| (9) i a gp 7 
24} 20 22 23} 12 


ea 


LDO5050S 


Figure 3 


FUNCTION TABLE 


INPUTS OUTPUT 
Dao 
Dat 


Dbo 
Dp 


Dpa 
Dp3 
Daa Dba 
Das Dps 
Dpe 


OO 
» © 
wo 


Dp7 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Vcc1 = Vcc2 = GND) 
VIN Input voltage (Vij should never be more negative than Veg) Vege to +0.5 
-55 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


100K ECL 
PARAMETER 


Voc1; Voce Circuit ground 
Supply voltage (negative) 
Supply voltage (negative) when operating with 10K ECL family 
Vee = -4.2V 
Vee = —-4.5V 
Vee = -4.8V 
Veg = -4.2V 
Voc1 = Voce = GND Vege = —4.5V 
Vee = -4.8V 
Vee = -4.2V 
Ta = 0°C to +85°C Vee = -4.5V 
Veg = -4.8V 
Veg = -4.2V 
Vee = -4.5V 
Vee = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


LOW level input 
threshold voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! ° 


——ranaweren iw [vr | wax | nt [Test cONomons? 
vee=-aav | 1028 |_| -a70 | mw 
Pvee=-45y | -1025 | 055 | -000 | mv 
Pvee=-40y | -1005 |_| 000 | mv 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


HIGH level output cr sie a oe a Vin = Vitimin 
VOHT threshold voltage il athe ies ae i nae Vib 
~ max 
-1045 | | ov Loading with 
roery = -4.2V pf | = 1590 mV 5022 to -2.0V +0.010V 
LOW level output _ = _45V er ee 4810 =F “i” ViHmin 
threshold voltage = thin mV 
Ver =-4.2V -1810 -— 1600 V 
LOW level — Vin = Viimax 
output voltage Ver = -4.5V -1810 -1705 - 1620 V ; A ee, 
Vee =-4.8V | -1830 ~1620 mV call 


HIGH level 
input current 
Nie LOW level input current 
—lee Vee supply current 


AV HIGH level 
AVC output voltage 
ia compensation 


LOW level 
output voltage 
compensation 


NH 


Inputs open 


NOTES: 


1. The specified limits represent the ''worst case’ value for the parameter. Since these ''worst case’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Veg = -4.2V 
Ta = +25°C 


AVoL 


mv 
mv 
pom 
mv 
mv 
mv 
mv 
mv 

A 
— 
= 
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NOTES: 
Vimax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
VoHmax (— 880mV) — / ELEY a Vit -— LOW level input threshold voltage. 
Vormin (— 1025mV) —— Vitmin —Minimum LOW level input voltage (the most negative Vj,). 
Vout (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
SER VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Votr (- 1610 mV —— W ‘- os VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voimax (- 1620mvV) ae |: wubb ph Wa Vo.t — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810 mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


Zz conditions 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin Vir Vint Vittmax conditions 
(-1810mV) (-1475mV) |(-—1165mV) (-—880mV) o ; or ‘ 
VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Vcce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


rs 0°c Ta = +25°C Ta= Fae! 


teLH Propagation delay a 55 1.90 0.60 1.90 0.65 es m= 
tpHL Dan. Dpn to Qa, Qb 0.55 1.90 0.60 1.90 0.65 2.00 
teLH Propagation delay 1.10 2.80 1.10 2.80 1.20 3.10 
teHL Sp to Qa, Qb 1.10 2.80 1.10 2.80 1.20 3.10 
tTLH Transition time 0.50 1.75 0.50 1.70 0.50 1.70 
tTHL 20% to 80%, 80% to 20%} 0.50 1.75 0.50 1.70 0.50 1.70 
Ceramic DIP Voc; = Vcco = GND, Veg =-5.2V +5% 


PARAMETER rsriricaries UNIT TEST CONDITIONS 


teLH Propagation delay 0.55 1.90 0.60 1.90 0.65 2.00 

teHL Dan, Dpn to Qa, Qb 0,55 1.90 0.60 1.90 0.65 2.00 

tpLH Propagation delay 1.10 2.80 1.10 2.80 1.20 3.10 Fias. 5. 6.7 
ton Sy 10 Qe Op 1.10 | 280 | 1.10 | 280 | 1.20 | 3.10 gS 9) Ys 
tTLH Transition time 0.50 1.75 0.50 1.70 0.50 1.70 

tTHL 20% to 80%, 80% to 20%} 0.50 1.75 0.50 1.70 0.50 1.70 


Flat Pack Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 0.55 1.70 0.60 1.70 0.65 1.80 
teHL Dan, Dpn tO Qe, Qh 0.55 1.70 0.60 1.70 0.65 1.80 
teLH Propagation delay 1.10 2.60 1.10 2.60 1.20 2.90 
teHL S, to Qa, Qp 1.10 2.60 1.10 2.60 1.20 2.90 
tTLH Transition time 0.50 1.75 0.50 1.70 0.50 1.70 
tTHL 20% to 80%, 80% to 20%] 0.50 1.75 0.50 1.70 0.50 1.70 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


Figs. 5, 6, 7 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voci1 = Voce = GND, Veg =-5.2V +5% 


teLy Propagation delay 1.70 0.60 1.70 0.65 1.80 
teHL Dan, Dpn to Qa, Qp 1.70 0.60 1.70 0.65 1.80 
tpLH Propagation delay 1.10 2.60 1.10 2.60 1.20 2.90 
tPHL Sn to Qa, Qh 1.10 2.60 1.10 2.60 1.20 2.90 
tTLH Transition time 0.50 1.75 0.50 1.70 0.50 1.70 
tTHL 20% to 80%, 80% to 20%] 0.50 er 0.50 1.70 0.50 1.70 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 5, 6, 7 


Dan Don» S, 


WF13100S 


Figure 5. Propagation Delay For Data and Select Inputs to Output 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voco1 = Vec2 = +2V +0.010V, Veg =-3.2V 


+0.010V. 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR { said all ooaur | 0.01uF and 25uF from GND to Veg. (0.01 and 
~ . 0.1uF capacitors should be NPO Ceramic or MLC 
seo it ‘ type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
anne sme kc: Veco Ty @) eRObE length should be kept to less than 1/4 inch (6mm). 
CHANNELA CHANNEL B . All unused inputs should be connected to either 
(17) 20 8 (5) 502 HIGH or LOW state consistent with the LOGIC 
function required. 
(19) 22 . All unused outputs are loaded with 50Q to GND. 
Ly; and Lo are equal length 50Q impedance lines. 
a Lg, the distance from the DUT pin to the junction of 
(9) 12 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(10) 13 . Rr =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(11) 14 and pins under test must be less than 1/4 inch 
(12) 15 (6mm) long for proper test. 
. C,=Fixture and stray capacitance < 3pF. 
13) 16 . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
14) 17 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(15) 18 to section on AC setup procedure). 
(4) 7 . All 502 resistors should have tolerance of + 1% or 
better. 
(3) 6 . Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 
(2) 5 


(1) 4 
(24) 3 
(23) 2 
(22) 1 
(21) 4 


Vee 
21 (18) 


0.01uF 


— 2.5V +0.010V 
TC04880S 


Figure 6. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Figure 7. Input Pulse Definition 
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16-Input Multiplexer 
Product Specification 


ECL Products 


DESCRIPTION 
The 100164 is a 16-way multiplexer for 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-leE) 
one bit. Four address inputs select one 


of the 16 input bits which is gated to the 


output. ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


100164F 


Do - Dis Data Inputs 


PIN CONFIGURATION LOGIC SYMBOL 


Vec1=9 (6) 
Vec2=10 (7) 
Veg =21 (18) 


LS10690S 


De D7Vcc1Vec2 Q Dg 


Figure 1 Figure 2 


January 30, 1986 7-172 853-0627 82178 


Signetics ECL Products Product Specification 


Multiplexer 400164 


LOGIC DIAGRAM 


eo WE a ET gy 
hp a 
VEE 


THEE aerate 


12 24 
is) a Me 2 oe ba (9) (21) - i" oa Hf " Ao a ae - a 
Dis Dig Du D10 Dog Dg $3 D7 Des S2 Ds D4 $1 D3 De So Di Do 


Socepeaaeaeees e 


Figure 3 


OUTPUT 


La kb kL Lee ee eee ee 
LEE Lrrerrer ee Ler ee 
eee rarer aa rr. er 
rear lars rar ar ar are 


Positive Logic: 
H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) = 0 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


Vez Supply voltage (Voc; = Voce = GND) -7.0 to 0 
VIN Input voltage (Vij should never be more negative than Veg) Vee to +6,5 
i @: 


Ts Storage temperature -65 to +150 


a 
DC OPERATING CONDITIONS 


PARAMETER 


Vect, Vec2 Circuit ground a 
VEE Supply voltage (negative) 
Vee Supply voltage (negative) when operating with 10K ECL family 


Ver =-4.2V 
Veg =-4.5V 
Vee = -4.8V 
Veg = -4.2V 
Vee =-4.5V 
Ver = -4.8V 
Veg =-4.2V 
Ver = -4.5V 
Ver = -4.8V 
Ver = -4.2V 
Vee = -4.5V 
Ver = -4.8V 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Vece = GND 


LOW level input 
threshold voltage 


VILT Ta =0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V.-4.5V.-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 
PARAMETER TYP 
Veg =-4.2V | -1025 


Vin = Vitmax 


suipat yonage | Yee | 

output voltage Veg ey | ee . al —_ 
7. ie 

HIGH level output Vee =-4.5V | 

threshold voltage ee or 

E 


Vin = Vitmax 


vege |) Loading with 
Vee =-4.2V 50Q to -2.0V +0.010V 
Vin = Vimin 


or 
Vin = Vitmax 


LOW level output | Vee =-4.5V | 
threshold voltage = 


Veg =—-4.2V | -1810 


Vin = Vimax 


output volage | NEE==45¥ | 
output voltage Vee =-4.5V | -1810 | —1705 or 


Vin = Vitmin 


LA 
BA Vin = Vitmin 
105 Inputs open 


V/V 


Veg =—-4.8V | -1830 


cece: = 1. St 
input current So Si 
Nie LOW level input current F 


—lee Vee supply current 


HIGH level 
output voltage 
compensation 


Nh 
ms 
(>) 


Vee = -4.2V 
LOW level Ta = +25°C 
output voltage 
compensation 


V/V 


j=) 
nn 


aA 
ice) 
si 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax  —- Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
ViLT - LOW level input threshold voltage. 
Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Vout (— 1035mV) GUARANTEED VoHmax —- Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vou (— 1610 mV —— Eee FE VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (~ 1620mV) —— 7/ if VoLt — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmin (— 1810mV) —— : Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo,) under the specified input and loading 
conditions. 

Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vitmin Vier | Vint Vitimax 
(-—1810mV) (-1475mV) |(-—1165mV) (-—880mV) 


Ves 
(-—1320mV) 
OF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Ver =-4.2V +0.010V to -4.8V +0.010V 


panaweren Fan [ mr [oe [ tx [ atm [ | "| TST CONDENS 


teLH Propagation delay 0.80 2.20 0.90 2.35 0.90 2.55 

tpHL D, to Qh 0.80 2.20 0.90 2.35 0.90 2.55 

tpHL So, S; to Qn 1.45 3.20 1.45 3.20 1.45 3.60 Figs. 5, 6, 7 
teLH Propagation delay 1.10 2.50 1.10 2.50 1.10 2.80 ns 

tpHL So, S3 to Qn 1.10 2.50 1.10 2.50 1.10 2.80 ns 

tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 

tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 


tpLH Propagation delay = 80 2.20 0.90 2.35 0.90 2. = 
teHL Dry to Qn 0.80 2.20 0.90 2.35 0.90 2.65 
teLH Propagation delay 1.45 3.20 1.45 3.20 1.45 3.60 
tepHL So, S; to Q, 1.45 3.20 1.45 3.20 1.45 3.60 
tpLH Propagation delay 1.10 2.50 1.10 2.50 LO 2.80 
tpHL So, S3 to Qn, 1.10 2.50 1.10 2.50 1.10 2.80 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 


Flat Pack Vcc; = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ceramic DIP Vcc; = Veco = GND, Veg =-5.2V +5% 


TEST CONDITIONS 


Figs. 5, 6, 7 


Ta =0°C Ta = +25°C Ta = +85°C 


teLH Propagation delay 0.80 2.00 0.90 2.15 0.90 2.35 
teHL Dr, to Qn 0.80 2.00 0.90 2.15 0.90 2.35 
teLH Propagation delay 1.45 3.00 1.45 3.00 1.45 3.40 
teHL So, S$; to Q, 1.45 3.00 1.45 3.00 1.45 3.40 
teLH Propagation delay 1.10 2.30 1.10 2.30 1.10 2.60 ns 
teHL So, S3 to Qn 1.10 2.30 1.10 2.30 1.10 2.60 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
trHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


teLy Propagation delay 0.80 2.00 0.90 2.15 0.90 2.35 ns 
teHL D, to Qrh 0.80 2.00 0.90 2.15 0.90 2.05 ns 


teHL So, S; to Qh 1.45 3.00 1.45 3.00 1.45 3.40 Figs. 5, 6, 7 
teLH Propagation delay 1.10 2.30 1.10 2.30 1.10 2.60 

tepHL So, S3 to Q, 1.10 2.30 1.10 2.30 1.10 2.60 

tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 ns 

tTHL 20% to 80%, 80% to 20%} 0.45 1.60 0.45 1.60 0.45 1.60 ns 


AC WAVEFORMS 


WF13110S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


PULSE B TL 
GENERATOR 0.47 uF 0.02uF | 


p@ jon 


—>|<— 1, > TV V <_—_-__— 
SCOPE fan 1619)" Cc2 111 (8) SCOPE 
CHANNEL A wr] CHANNEL B 
ae GE 


(19) 22 
(20) 23 
(21) 24 


(22) 1 


Product Specification 


100164 


NOTES: 


1. 


2. 


Voc1 = Veco = +2V +0.010V, Vee =-3.2V 
+0.010V. 

Decoupling 0.1uF and 25yuF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
Ly and Lo are equal length 5022 impedance lines. 
L3, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 


. Ry =50Q terminator internal to Scope. 
(23) 2 . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(24) 3 (6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
. Any unterminated stubs connected anywhere along 
2) 5 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(3) 6 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 5022 resistors should have tolerance of + 1% or 
(5) 8 better. 
. Pin connections are for Flat Pack and in 
(9) 12 parentheses for Ceramic DIP. 


()_4 
(4) 7 


(10) 13 
(tt) 14 
(12) 15 
(13) 16 
14) 17 
(15) 18 


Vee 
21 (18) 


oan] 


— 2.5V +0.010V 


TC04890S 


Figure 6. Test Circuit 


+1050 mV 
NEGATIVE PULSE 

+310 mV 

+1050mV 
POSITIVE PULSE 

+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, Vz = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 


January 30, 1986 7-178 


signetics 100165 


Encoder 


Universal Priority Encoder 
Product Specification 


ECL Products 


DESCRIPTION 
The 100165 operates as a Dual 4-Input 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lEE) 
the operating mode is fixed by the mode 


control input. The circuit contains eight ORDERING CODE 
latch inputs with a common enable (E) 
and generates the binary address (Q) of COMMERCIAL RANGE 

the highest priority input, having a HIGH Vec1 = Vec2 = GND; Vee =-4.2V to -4.8V 
signal and a relevant group signal output tas OU to ter'F 


and all GS, outputs HIGH. The GS 


output of a higher priority group and the PIN DESCRIPTION 


OE input of the next lower priority group 


can be tied together to accomodate 
Data | Datainpus 


more inputs. 

<a <1 eae 
es 0 
OE «dC able Input cve LOW) 
tS |S ata ts SSCSC~*™ 


PIN CONFIGURATION LOGIC SYMBOL 


Voc = 9 (11) 
Vec2 = 10 (7) 
Vee = 21 (18) 
LS10620S 


Q; GS1 Vec1Vcc2Gs2 Q2 


Figure 1 Figure 2 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


To Opt sauce cet SSC~<~—dCSSC“S*~—~ SSS 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1; Voce Circuit ground 
VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


Veg = -4.2V 
Ver = -4.5V 
Veg = -4.8V 
Ver =-4.2V 
Veg = -4.5V 
Veg = -4.8V 
Ver =-4.2V 
Veg = -4.5V 
Vee = -4.8V 
Veg = -4.2V 
Ver = -4.5V 
Ver = -4.8V 


HIGH level 
input voltage 


HIGH level input 
threshold voltage 


ViHT Vec1 = Vcc2 = GND 


LOW level input 
threshold voltage 


ViLT Ta =0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 


[_PanawereR =| MIN | Tye | wax | uN | TEST CONDITIONS! 
vees-4ev [toes [| 070 | mv | 
Vee=-4av | 1095 [| 300 | mv 
[vee=-aev | -t00 [| fom | NT ceding with 

threshold voltage Mee=-45V |] | | - 1610 | om 
/Vee=-48v] | sf -tet0 | mv 
: 
Cig HGH tvel input cures || 280 | A | VV 
SS 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


HIGH level output 


VOHT threshold voltage 


Vin = ViHmin 
or 


Vin = Vitmax 


LOW level 


VoL output voltage 


AV HIGH level 
Bic output voltage 0.025 V/V 
compensation Vee = -4.2V 
AV LOW level Ta = + 25°C 
AV output voltage V/V 
ee compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3. 
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NOTES: 
Vimax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint -—HIGH level input threshold voltage. 
VoHmax (- 880mV) —— Vict —LOW level input threshold voltage. 
Voumin (~ 1025mV) —— 7 Vitmin —Minimum LOW level input voltage (the most negative Vj). 
Vout (- 1035mV) —~ y GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLT —LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax —Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
Vv Vv Vv Vv Votmin — Minimum LOW level output voltage (the most negative Vo ) under the specified input and loading 
iLmin ILT {HT IHmax conditions. 
(—1810mV) (-1475mV) | (-1165mV) (-—880mV) ae 
Veep — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vour (— 1610mv —— | 
Voimax (— 1620mV) <— 
Votmin (— 1810mV) —— 


Ves 
(-1320mV) 
DF05450S 


Figure 3. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Vcco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+85°C 


teLH Propagation delay 1.10 4.10 1.10 4.10 1.10 
tPHL D, to Op, G, 1.10 | 4.10 | 1.10 | 4.10 | 1.10 
teLH Propagation delay 1.10 4.10 1.10 4.10 1.10 
teHL D, to GS 1.10 4.10 1.10 4.10 1.10 
teLH Propagation delay 1.00 3.30 1.00 3.30 1.00 
teHL OE to Qn, Qn 1.00 3.30 1.00 3.30 1.00 
teLH Propagation delay 1.00 3.30 1.00 3.30 1.00 
teHL OE to GS 1.00 3.30 1.00 3.30 1.00 
teLH Propagation delay 0.90 3.60 1.00 3.60 1.00 
teHL M to Qn, Qn, GS 0.90 | 3.60 | 1.00 | 3.60 | 1.00 


TEST CONDITIONS 


UNIT 


4.60 
4.60 


4.60 
4.60 


3.40 
3.40 


3.40 
3.40 


3.80 
3.80 


5.00 
5.00 


1.40 
1.40 


Figs. 4, 7, 8 


Figs. 6, 7, 8 
Figs. 5, 6, 7, 8 


Figs. 6, 8 


teLH Propagation delay 1.40 4.70 1.40 4.60 1.40 
teHL E to Q,, Qn, GS 1.40 4.70 1.40 4.60 1.40 
tTLH Transition time 0.45 1.40 0.45 1.40 0.45 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 0.45 1.40 0.45 
- Setup time D, to E 
th Hold time D, to E 


1.10 


Lo 
ma 1.30 


cali, 
{ee} 
oO 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-5.2V +5% 


tpLH Propagation | delay _ 10 4.10 1.10 4.10 1.10 4. = 
teHL Dn to Qh, Qn 1.10 4.10 1.10 4.10 1.10 4.60 
teLH Propagation delay 1.10 4.10 1.10 4.10 1.10 4.60 
teHL D, to GS 1.10 4.10 1.10 4.10 1.10 4.60 
teLH Propagation delay 1.00 1.00 1.00 3.40 
tPHL OE to Qn, Qn 1.00 1.00 1.00 | 3.40 
teLH Propagation delay 1.00 1.00 3.30 1.00 3.40 
teHL OE to GS 1.00 1.00 3.30 1.00 3.40 


TEST CONDITIONS 


Figs. 4, 7, 8 


teLH Propagation delay 0.90 3.60 1.00 3.60 1.00 3.80 
teHL M to Qn, Qn, GS 0.90 3.60 1.00 3.60 1.00 3.80 


teLH Propagation delay 1.40 | 4.70 | 1.40 | 4.60 | 1.40 | 5.00 HE Sw » 
teu. _ E to Q,, Gp, GS 1.40 | 4.70 | 1.40 | 4.60 | 1.40 | 5.00 Pr Sy ts 
tTLH Transition time 0.45 | 1.40 | 0.45 | 1.40 | 0.45 | 1.40 Figs. 5, 6, 7, 8 
tTHL 20% to 80%, 80% to 20%| 0.45 | 1.40 | 0.45 | 1.40 | 0.45 | 1.40 g 
a time D, to E | 1.00 | 
KC ee ee 


Flat Pack Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 1. rm 3.90 110 3.90 1.10 4. & 
tpHL Dn 16 Gna, Gh 1.10 | 3.90 | 1.10 | 3.90 | 1.10 | 4.40 
teLH Propagation delay 1.10 3.90 1.10 3.90 1.10 4.40 
teHL D, to GS 1.10 3.90 1.10 3.90 1.10 4.40 
tpLH Propagation delay 1.00 3.10 1.00 3.10 1.00 3.20 
teHL OE to Qn, Qn 1.00 | 3.10 | 1.00 | 3.10 | 1.00 | 3.20 


TEST CONDITIONS 


Figs. 5, 7, 8 


teHL OE to GS 14.00 | 310 | 1.00 | 3.10 | 1.00 | 3.20 
teLH Propagation delay 0.90 3.40 1.00 3.40 1.00 3.60 
tPHL M to Qh, Qn, GS 0.90 | 3.40 | 1.00 | 3.40 | 1.00 | 3.60 
tpLH Propagation delay 1.40 4.50 1.40 4.40 1.40 4.80 Fias. 6.7. 8 
tpy_ «Eto Qn, On, GS 1.40 | 4.50 | 1.40 | 4.40 | 1.40 | 4.80 ere e Me 
tTLH Transition time 0.45 1.40 0.45 1.40 0.45 1.40 Figs. 5, 6, 7, 8 
tTHL 20% to 80%, 80% to 20%| 0.45 | 1.40 | 0.45 | 1.40 | 0.45 | 1.40 g 
t Setup time D, to E 0.80 
ae ae i i ET a i wey 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; =Vcco = GND, Veg =-5.2V +5% 


PARAMETER in 


Ta=+25°C | Ta=+85°C 


UNIT TEST CONDITIONS 


teHL D, to Qn, Qn 1.10 3.90 1.10 3.90 1.10 4.40 ns Figs. 5, 7, 8 
teLy Propagation delay 1.10 3.90 1.10 3.90 1.10 4.40 

tpH D, to GS 1.10 3.90 1.10 3.90 1.10 4.40 

teLH Propagation delay 1.00 3.10 1.00 3.10 1.00 3.20 ns 

tPHL OE to Q,, On 1.00 | 3.10 | 1.00 | 3.10 | 1.00 | 3.20 ns 


teLy Propagation delay 1.00 3.10 1.00 3.10 1.00 3.20 Fias. 4.7.8 
teHL OE to GS 1.00 3.10 1.00 3.10 1.00 3.20 alle tia 
teLH Propagation delay 0.90 3.40 1.00 3.40 1.00 3.60 ns 
teHL M to Q,, Qh, GS 0.90 | 3.40 | 1.00 | 3.40 | 1.00 | 3.60 ns 
teLH Propagation delay 1.40 4.50 1.40 4.40 1.40 4.80 Figs. 6. 7. 8 
tia” © 16-O, G,, GS 1.40 | 450 | 1.40 | 4.40 | 1.40 | 4.80 ees 
tTLH Transition time 0.45 1.40 0.45 1.40 0.45 1.40 Fias. 5.6.7.8 
tTHL 20% to 80%, 80% to 20%) 0.45 1.40 0.45 1.40 0.45 : ti Ba 

t Setup time D, to E 

s n = }o90 | | Figs. 6, 8 


AC WAVEFORMS 


OE Inputs 


Qn, GSp Outputs 


Q n Outputs 


WF13210S 


Figure 4. Propagation Delay and Transition Times 
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OR OUTPUT 


NOR OUTPUT 


WF13170S 


Figure 5. Enable Timing 


50% 
tL) ———> 
E INPUT 50% 


TRANSPARENT TRANSPARENT 


Q,, GS OUTPUTS 


Q,, OUTPUTS 


WF13190S 


Figure 6. Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


L,—_>|=<— |; 
SCOPE (24) 3 


CHANNEL A 


Vw 


“| 


(20) 23 
(19) 22 


+2.0V +0.010V 


| 0.47 uF 0.02 pF | 


0m 


—— 
Voc1 Voce Le 


4 (1) aw 


8 (5) 502 


CHANNEL B 


11 (8) 502 


NOTES: 

1. Voc: = Vec2 = +2V +0.010V, Veg =-3.2V 
+0.010V. 

2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.i1pF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
Ly; and Ly are equal length 5022 impedance lines. 


SCOPE 


Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cabie to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 502 resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


(17) 20 
(16) 19 

(23) 2 

(22) 1 
(21) 24 
(15) 18 
(14) 17 
(13) 16 


Vee 
21 (18) 


0.01 ,F 


—2.5V +0.010V 


TC04901S 


Figure 7. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, Vz = GND (OV) 


740mVp-p 0.7 +0.1ns | 0.7 £0.ins 


Figure 8. Input Pulse Definition 


Family 
100K ECL 
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DESCRIPTION 


The 100166 is a 9-bit Comparator which 
compares the arithmetic values of two 9- 
bit words and indicates whether one 
word is greater or equal to the other one. 


January 30, 1986 


100166 
Comparator 


9-Bit Comparator 
Product Specification 


yiie TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (lec) 


ORDERING CODE 


COMMERCIAL RANGE 
Voci = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100166F 
Ceramic Flat Pack 100166Y 


PIN DESCRIPTION 


DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Voc1 = 9 (6) 
Vec2 = 10 (7) 
Vee = 21 (18) 
LS10630S 


CD08s9s0S 


Figure 2 
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LOGIC DIAGRAM 


mes || et te tH tr et 
Cw RW TN 
prey YY, aa & 
ala 


LD05310S 


Figure 3 


FUNCTION TABLE 
INPUTS 


Cae | ae [oe [ne | ne | Ae 
H L 


LH 
HL Ag = Ag 
LH Ag = Ag 
HL 
HL 
LH 


HL 
LH 
Ag = A4 
Ag = Ag 


prs 


Positive Logic: 

H = HIGH state (the more positive voltage) = 1 
L = LOW state (the less positive voltage) =0 
Blank = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 

io Output source current 

Ts Storage temperature 

Ty Maximum junction temperature 
DC OPERATING CONDITIONS 


100K ECL 
nein ie ton fee — 


Supply voltage (negative) when operating with 10K ECL family ane ane | 5.7 | 7 


Vee = -4.2V -1150 
| Veg =-4.5V = -4, | Veg =-4.5V -—880 

-1165 
Veg = -4.8V 
le =-4.5V 

-1165 
| Vee =-4.8V | = -4.8V 
Veg = -4.2V 
Veg = -4.5V 
Veg = -4.8V 
Veg = -4.2V 
Veg = -4.5V 


Veg = —4.8V 


Ta Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 


HIGH level 


ViH input voltage 


HIGH level input 
threshold voltage 


VIHT Voc1 = Vec2 = GND 


LOW level input 


= ° + ° 
threshold voltage Ta = 0°C to +85°C 


ViLT 


LOW level 
input voltage 


ViL 
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DC ELECTRICAL CHARACTERISTICS Voc: = Vcc2 = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified! 9 
PARAMETER | MIN: [TYP | MAX | UNIT TEST CONDITIONS? 
HIGH level 


Vin = Vitmax 
output voltage 


or 
Vin = Vitmin 


VOH 


Vin = Vikmin 
or 
Vin = Vitmax 


HIGH level output 


VOHT threshold voltage 


Loading with 
5082 to -2.0V +0.010V 


LOW level output Vin = Vikmin 


ves=aay [ie | [tow [nv 


Vin = ViHmax 
or 


Vin = Vitmin 


LOW level 
output voltage 


VoL 


HIGH level 
output voltage 
compensation 


AVoH 
AVeE 


Vee = -4.2V 
LOW level Ta = + 25°C 
output voltage 


compensation 


NOTES: 

1. The specified limits represent the ''worst case" value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
ViHT - HIGH level input threshold voltage. 
Votmax (— 880mV) ——~ [poled ot Vict -— LOW level input threshold voltage. 
Voumin (~ 1025mV) — NTT Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
our (— 1035mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Vo) under the specified input and loading 
condition. 
Vour (— 1610mV —— |e re VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Youmax (= — 1620mV) —— [#4 nr oh a Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
a VTEIN LTTE) : 
Votmin (— 1810mV) Votmax — Maximum LOW level output voltage (the most positive Vo_) under the specified input and loading 
conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Vir iti 
tom 1475m es m conditions. 
( mt A= ” e = a mv) Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Veg and output threshold level. 
(-—1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=4#25°C | Ta= 485°C 
PARAMETER Pim ie ae ae UNIT TEST CONDITIONS 


tpHL D, to Qn 1 40 1 40 3. 50 1. 40 3. 90 Figs. 5, 6, 7 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%! 0.45 1.60 0.45 1.60 0.45 1.60 


Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


Ta=+26°C | Ta=+05¢C 
PARAMETER 


TEST CONDITIONS 


teLH Propagation delay ee 1.40 3.50 1.40 3.90 

tpHL Dn to Qn 1.40 1.40 | 3.50 1.40 | 3.90 

tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 

tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 

Flat Pack Voc: = Voc2 = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
tpHL Dn to Qn iF A0 3. 30 1 A0 1 A0 3. 70 Figs. 5, 6, 7 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 

Flat Pack Voc: = Vcc2 = GND, Veg =-5.2V +5% 


PARAMETER ae ie oe ae UNIT TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


tpHL D, to Qn 1 40 1 40 3. 30 1 40 3. 70 Figs. 5, 6, 7 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%| 0.45 1.60 0.45 1.60 0.45 1.60 
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Comparator 400166 


AC WAVEFORMS 


+1050mV 


+310mV 


WF13180S 


Figure 5. Propagation Delay and Transition Times 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg = -3.2V 


+0.010V. 
2. Decoupling 0.1u#F and 25uF from GND to Vcc, 
P 
SATO 0.47 uF i 0.01uF and 25uF from GND to Veg. (0.01 and 
= = 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 

10 (7) close as physically possible to the DUT and lead 

L3 Vv Vv length should be kept to less than 1/4 inch (6mm). 

SCOPE kd cc2 I 11 8) SCOPE . All unused inputs should be connected to either 


CHANNELA 500 CHANNEL B HIGH or LOW state consistent with the LOGIC 
(12) 9 8 (5) function required. 


Cc 
(40) 13 7) 502 | L : . All unused outputs are loaded with 502 to GND. 
_ =< . Ly and Lp are equal length 502 impedance lines. 
(tt) 14 — ~ Lg, the distance from the DUT pin to the junction of 
= the cable from the Pulse Generator and the cable to 
(12) 15 the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q terminator internal to Scope. 
(13) 16 . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(14) 17 (6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
(15) 18 Any unterminated stubs connected anywhere along 
(16) 19 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(17) 20 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
(3) 6 . All 502 resistors should have tolerance of + 1% or 
better. 
(2) 5 . Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 
(1) 4 


(24) 3 
(23) 2 
(22) 1 
(21) 24 
(20) 23 
(19) 22 


Vee 
21 (18) 


0.01uF | 


—2.5V +0.010V 
TC04910S 


Figure 6. Test Circuit 
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NEGATIVE PULSE 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.ins 


Figure 7. Input Pulse Definition 


January 30, 1986 7-193 


signeftics 


ECL Products 


DESCRIPTION 


The 100170 operates as a Dual 1-of-4 
Decoder, or as a Single 1-of-8 Decoder; 
the operating mode is fixed by the mode 
control input (M). The inputs Ha, Hp, He, 
determine whether the outputs are ac- 
tive LOW or HIGH. In the 1-of-8 mode, 
the two pairs of active LOW Enables can 
be tied together (pin 19 to 20 and 22 to 
23), to provide two active LOW Enables. 
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100170 
Demultiplexer/Decoder 


Universal Demultiplexer/Decoder 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


ie DELAY (~lex) 


ORDERING CODE 
Voeci = Vcec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100170F 
Ceramic Flat Pack 100170Y 


PIN DESCRIPTION 


a 
Qp - Q3 Polarity Select Input 
Q4-Q7 Polarity Select Input 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Aoa Adp Ata Aty Aza 


Qy O; Gy Gy 0, 0, OO, 


21416 8 «7 § 
(9) (11) (10) (8) (3) (5) (4) (2) 
Voc1 = 9 (6) 

Vec2 = 10 (7) 
Veg = 21 (18) 


LS10850S 


Qs QsVcc1Vcc2Q3 Qo 
CD08910S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


M A2aE2a E1a Ata Aoa 
(12) 


FH YP | 
ia 


5 7 8 6 11 13 14 12 


LD05070S 


OPERATING MODE 


Dual 1-of-4 Mode 
M = Asa = He = LOW 
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FUNCTION TABLE (Single 1-of-8 Mode) 


OUTPUTS 


H, = LOW 


Hes HIGH 
Ea | Es [AeA Am} 1 |e 1 1 1 | | | Se Be | Oe Be | 
pH Ext x{x{xfetetetetetete te ta aa] A] RA 
Perererererereterete tet ete tetera eet 
pe pete te feta eet ete et ete yeaa HA A | 
ie a eee Single 1-of-8 Mode 


INPUTS 


OPERATING MODE 


Positive Logic: 
H =HIGH state (the more positive voltage) = 1 
L =LOW state (the less positive voltage) = 
= Don't Care 
Eo =Epoa and Eg, wired; E; = Ey, and Ey, wired 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL 


DC OPERATING CONDITIONS 


100K ECL 


PARAMETER 


Voc1; Voce Circuit ground 


VEE Supply voltage (negative) ; : ‘ 
VEE Supply voltage (negative) when operating with 10K ECL family ip oes | 


HIGH level 
input voltage 


Ver = -4.8V 


Veg = —4.2V 


HIGH level input 
threshold voltage 


VIHT Voec1 = Vec2 = GND 


LOW level input 
threshold voltage 


ViLT Ta = 0°C to +85°C 


Veg = —4.8V 


Ver = -4.2V 


LOW level 
input voltage 


ViL 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc; = Voce = GND, Vee =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’: ° 


[Panawerer «sw | vv | wax | UNT | _‘TeST-CONDTIONS® 
vee=-4av | -1025 [| a0 | mw 
Pvee==45v | -1025 | -a55 | -e60 | mv 
Pvee=-40v | -1095] | 080 | mv 


Vin = ViHmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


| Vee =-4.2V | -1035 mv 
HIGH level output = my? ee _ Vin 
threshold voltage cE od 
max 
a Loading with 


502 to -2.0V +0.010V 


Vin = Vimin 
or 
Vin = Vitmax 


LOW level output 
threshold voltage 


Mec=-4ev | | | -1610 | mv __ 
vee=-42v | -veio | | -1600 | mv 
Pvee=-«ev | 1650 |_| -1620 | mv 
HIGH level Ho; Aga Ata: Aza Ft 8t0 yA Vine™ Vieinas 
input current | allothers | | | (250 | 

Fl LOW level input current =| 05 | | fA | Vin Vin 


VOLT 


Vin = ViHmax 
or 


Vin = Vitmin 


LOW level 
output voltage 


VoL 


NH 


AV HIGH level 

ee output voltage 0.035 V/V 
compensation Vee = -4.2V 
LOW level Ta = +25°C 


AVoL 


Avec output voltage 


compensation 


NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vimax  —Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— Cowwwne MM. oomanal Vitt — LOW level input threshold voltage. 
VoHmin (— 1025mV) —— Vitmin — Minimum LOW level input voltage (the most negative Vj). 
Vout (~ 1035 mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vor (— 1610 mV —— f§ Ft VouHT — HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Voumax (— 1620mV) —— te VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voimin (— 1810mV) —— Votmax  — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


ra conditions 
V Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
iLmin Vir | Vint Vittma conditions 
(-—1810mV) (-—1475mV) |(-1165mV) (-—880mV) Save : pig, 6 ; 
Vep — Reference bias voltage (the internally generated reference voltage which is used to set the input 
and output threshold level). 


Veg 
(—1320mV) 
DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


=0°C Ta=+ ry ra = rs 


rac UNIT TEST CONDITIONS 
teLH Propagation delay 0.80 2.30 0.80 = 20 cS 80 re 30 
teHL Ena: Enb to Op, 0.80 2.30 0.80 2.20 0.80 2.30 
tpLH Propagation delay 0.95 2.80 0.95 2.70 1.00 2.90 
tpHL Ana Anb tO Qn 0.95 2.80 1.00 2.70 1.00 2.90 
teLH Propagation delay 1.00 3.00 1.00 2.90 1.00 3.00 
Ha, Hp, He to Qn 1.00 3.00 1.00 2.90 1.00 3.00 
teLH Propagation delay 1.80 3.90 1.60 3.80 1.60 3.90 
M to Q, 1.50 3.90 1.60 3.80 1.60 3.90 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 ns 
tTHL 20% to 80%, 80% to 20%]! 0.45 1.60 0.45 1.60 0.45 1.60 ns 


Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


PARAMETER 


Figs. 5, 6, 7 


Ta =0°C Ta = +25°C Ta = + 85°C 
min [ max | win | ox | win [ max | 


teLH Propagation delay 0.80 2.30 0.80 2.20 0.80 2.30 
try, Ena: Enb to Qn 0.80 | 2.30 | 0.80 | 2.20 | 0.80 | 2.30 
teLH Propagation delay 0.95 2.80 0.95 2.70 1.00 2.90 
teHL Ana: Anb to Qn 1.00 2.80 1.00 2.70 1.00 2.90 
teLH Propagation delay 1.00 3.00 1.00 2.90 1.00 3.00 
tepHL Ha, Hp He to Q, 1.00 3.00 1.00 2.90 1.00 3.00 
teLH Propagation delay 1.50 3.90 1.60 3.80 1.60 3.90 
teHL M to Q, 1.50 3.90 1.60 3.80 1.60 3.90 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%} 0.45 1.60 0.45 1.60 0.45 1.60 


PARAMETER TEST CONDITIONS 


Figs. 5, 6, 7 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 0.80 2.10 0.80 2.00 0.80 2.10 
teyt Ena: Enb to OQ, 0.80 | 2.10 | 0.80 | 2.00 | 0.80 | 2.10 
teLH Propagation delay 0.95 2.60 0.95 2.50 1.00 2.70 
teHL Ana’ Anb tO Qn 0.95 2.60 1.00 2.50 1.00 2.70 
tpLH Propagation delay 1.00 2.80 1.00 2.70 1.00 2.80 
tpHL Ha, Hp, He to Q, 1.00 2.80 1.00 2.70 1.00 2.80 
teLH Propagation delay 1.50 3.70 1.60 3.60 1.60 3.70 
tpHL M to Qn 1.50 3.70 1.60 3.60 1.60 3.70 
tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 
tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 


Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 
PARAMETER TEST CONDITIONS 


Figs. 5, 6, 7 


teLH Propagation delay 2.10 0.80 2.00 0.80 
tpHL Ena Enp to OQ, 2.10 | 0.80 | 2.00 | 0.80 


teLH Propagation delay 2.60 0.95 2.50 1.00 ; 
tpH Ana’ Anb to Qn 2.60 1.00 2.50 1.00 2.70 


teLH Propagation delay 1.00 2.80 1.00 2.70 1.00 2.80 Fias. 5. 6.7 
teu. Har Hp» He to Qn 1.00 | 280 | 1.00 | 2.70 | 1.00 | 2.80 i le, 
tpLH Propagation delay 1.50 3.70 1.60 3.60 1.60 3.70 

tpHL M to Q, 1.50 3.70 1.60 3.60 1.60 3.70 

tTLH Transition time 0.45 1.60 0.45 1.60 0.45 1.60 

tTHL 20% to 80%, 80% to 20%] 0.45 1.60 0.45 1.60 0.45 1.60 


AC WAVEFORMS 


+1110 mV 
D,, INPUTS 


E INPUT 
+310 mV 


Q,, OUTPUTS 
(OR) 


WF12051S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0.010V 1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
PULSE mr | 0.01 uF and 25uF from GND to Veg. (0.01 and 0.1 uF 
GENERATOR Dwr 25 uF 0.1 uF capacitors should be NPO Ceramic or MLC type). 


Decoupling capacitors should be placed as close as 
physically possible to the DUT and lead length 
should be kept to less than 1/4 inch (6mm). 


3 ——_——_—_—_—_— . All unused inputs should be connected to either 
SCOPE (12)15 SCOPE HIGH or LOW state consistent with the LOGIC 
CHANNELA CHANNEL B function required. 


Ry (13)16 .All unused outputs are loaded with 502 to GND. 
. Ly and Lo are equal length 502 impedance lines. L3, 
(11)19 the distance from the DUT pin to the junction of the 
= cable from the Pulse Generator and the cable to the 
(20)23 Scope, should not exceed 1/4 inch (6mm). 
. Rt = 50Q terminator internal to Scope. 
(15)18 . The unmatched wire stub between coaxial cable and 
(14)17 pins under test must be less than 1/4 inch (6mm) 
long for proper test. 
(24) 3 . C, = Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
(9) 4 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(17)20 should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 
(19)22 . All 502 resistors should have tolerance of + 1% or 
better. 
(21)24 11. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


(23) 2 
(22) 1 


0.01,F 


— 2.5V +0.010V 


TC04861S 


Figure 6. Test Circuit 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voc = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


Figure 7. Input Pulse Definition 
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DESCRIPTION 

The 100171 is a Triple 4-input Multiplex- 
er fed by 2 common address inputs, with 
true and complementary data outputs. A 
HIGH state on the Enable Input (E) 
forces all true outputs low. 
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400171 
Multiplexer 


Triple 4-Input Multiplexer 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


bite DELAY (-lee) 


ORDERING CODE 
Voci = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100171F 
Ceramic Flat Pack 100171Y 


PIN DESCRIPTION 


Dna> Onb: Dne Data Inputs 


c 


COMMERCIAL RANGE 


PIN CONFIGURATION LOGIC SYMBOL 


Vec2=10 (7) 
Veg = 21 (18) 
Pin connections for Flat Pack 
andin(_ ) for Slim Dip 
package 
LS10780S 
Qc Qc VecVec2 Ap Op 
CD08930S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


D2e Dic Dip Doo 
(2) (1) (21) e 
1 a 


Product Specification 


100171 


D2a Dia Doa $1 So 
ey (13) (12) (16) (17) 
16 15 19 20 


cin 
fe 
(8) (9) 
Qp Qb 


Figure 3 


FUNCTION TABLE 


m| 


eo ee See nes a ee ae a 
ELereea ioe xK 
x «KKK KK TT XK 
<x «KKK OTK KK 


H 
L. 
L 
L 
L 
L 
L 
L 
3 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


VIN Input voltage (Vij should never be more negative than Veg) 
lo Output source current 
Ts Storage temperature 


Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


PARAMETER 


Voc1, Voce Circuit ground 


VEE Supply voltage (negative) 
VEE Supply voltage (negative) when operating with 10K ECL family 


Ver = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Veg = -4.5V 
Ver = -4.8V 
Ver =-4.2V 
Veg =-4.5V 
Ver = -4.8V 
Ver =-4.2V 
Ver = -4.5V 
Ver = -4.8V 


100K ECL 


UNIT 


HIGH level 
input voltage 


ViH 


HIGH level input 
threshold voltage 


VIHT Veci = Voce = GND 


LOW level input 
threshold voltage 


ViLT Ta = 0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (—4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voco = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’: ° 
[ananassae [wax [ner [rest conomonst 
VOHT threshold voltage | Vee=-45v | -1035 | | |v 
[Vee=-4ev | -1045 | | | mv 
i 2 an oe a 
[Vee=-45v | | | = 1610 
jVee=-4ev | | | -1610 | om 
[Vee=-42v | -1810 | | -1600_ Vin = Vi 
mr Pves=45v | =o | es [1000 [ew oo 
[Dna Ono» One | | | 840 

| So SiE | | | 300 
LOW level input current 05 | Vin = Vitmin 
[= Ves say cure se | ee Inputs open 


HIGH level 


VOH output voltage 


Vin = Vinmin 
or 
Vin = Vitmax 


Loading with 
5022 to -2.0V +0.010V 


Vin = Vimin 
or 
VIN = Vitmax 


LOW level output 
threshold voltage 


VOLT 


High level 


input current Vin = Vinmax 


= 
iio hh 


AV HIGH level 
AVoe output voltage 0.035 V/V 
EE 
compensation Wee = =4,2 
LOW level Ta = + 25°C 


AVoL 
AVeE 


output voltage 
compensation 


NOTES: 


1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
Vinmax  — Maximum HIGH level input voltage (the most positive Vj). 
VIHT - HIGH level input threshold voltage. 
ViLT - LOW level input threshold voltage. 
a 94 Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
ont (— 1035mV) 7} , _GUARANT =" VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
ABEA VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 
Vour (— 1610mV —— Pee VoHT —HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Youmax (— 1620mV) —— | Voit -LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 
y Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
(emia, HT a Imax conditions. 
- -14 - ee : 
= rom | memat t simv VeB - Reference bias voltage. The internally generated reference voltage which is used to set the input 
Vp and output threshold level. 
(-1320mV) 


DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


tpLH Propagation delay 0.45 1.70 0.45 1.60 0.50 1.70 
tpHL Dna Dnbs Dre to output 0.45 1.70 0.45 1.60 0.50 1.70 
teLH Propagation delay 0.90 2.40 0.90 2.60 1.00 3.00 
tpHL So, S; to output 0.90 2.40 0.90 2.60 1.00 3.00 
teLH Propagation delay 0.65 2.40 0.65 2.30 0.75 2.40 
tpHL E to output 0.65 2.40 0.65 2.30 0.75 2.40 
tTLH Transition time 0.45 1.70 0.45 1.50 0.45 1.50 
tTHL 20% to 80%, 80% to 20%} 0.45 1.70 0.45 1.50 0.45 169 


Ceramic DIP Voc: = Voc2 = GND, Veg =-5.2V +5% 


TEST CONDITIONS 


Figs. 5, 6, 7 


Ta=+25'¢ | Tas 405°C 


teLH Propagation delay 0.45 1.70 0.45 1.60 0.50 1.70 
tepHL Dna’ Dnb, Onc to output 0.45 1.76 0.45 1.60 0.50 1.70 
tpHL So, S; to output 0.90 2.40 0.90 2.60 1.00 3.00 Figs. 5, 6, 7 
teLH Propagation delay 0.65 2.40 0.65 0.75 2.40 
teHL E to output 0.65 2.40 0.65 0.75 2.40 
tTLH Transition time 0.45 1:70 0.45 1.50 0.45 1.00 
tTHL 20% to 80%, 80% to 20%| 0.45 1.70 0.45 1.50 0.45 1.50 


Flat Pack Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta= 05°C 


PARAMETER Fie tee ue (eke UNIT TEST CONDITIONS 
teLH Propagation delay 0.45 1.50 0.45 1.40 0.50 1.50 
teHL Dna: Dnb» Dnc to output 0.45 | 1.50 | 0.45 | 1.40 | 0.50 | 1.50 


PHL So, S; to output 0.90 2.20 0.90 2.40 1.00 2.80 Figs. 5, 6, 7 
teLH Propagation delay 0.65 2.20 0.65 2.10 0.75 2.20 
tepHL E to output 0.65 2.20 0.65 2.10 0.75 2.20 
tTLH Transition time 0.45 1.70 0.45 1.50 0.45 1.50 
tTHL 20% to 80%, 80% to 20%]! 0.45 1.70 0.45 1.50 0.45 1.50 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc: = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 0.45 1.50 0.45 1.40 0.50 1.50 
teHL Dna» Dnb» Dre to output 0.45 1.50 | 0.45 1.40 | 0.50 1.50 
teLH Propagation delay 0.90 2.20 0.90 2.40 1.00 2.80 
tpHL So, S; to output 0.90 2.20 0.90 2.40 1.00 2.80 
teLy Propagation delay 0.65 2.20 0.65 2.10 0.75 2.20 
tepHL E to output 0.65 | 2.20 | 0.65 | 2.10 | 0.75 | 2.20 
tTLH Transition time 0.45 1.70 0.45 1.50 0.45 1.50 
ttHL 20% to 80%, 80% to 20%] 0.45 1.70 0.45 1.50 0.45 1.50 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 5, 6, 7 


Dna, Onb, Dnc Inputs 
S, §$ 
6, *7 


E Input 


Qy, Outputs 


Q n Outputs 


WF13220S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V £0.010V 1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Voc, 
PULSE | od ae] 0.01uF and 25uF from GND to Vee. (0.01 and 
GENERATOR + — 0.1uF capacitors should be NPO Ceramic or MLC 
~ = type). Decoupling capacitors should be placed as 
10(7) close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
Voc2 44 (11) SCOPE . All unused inputs should be connected to either 
CHANNELA CHANNELB HIGH or LOW state consistent with the LOGIC 
7 (4) 502 function required. 
. All unused outputs are loaded with 502 to GND. 
8 (5) 502 . Ly and Lo are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


11 (8) 502 


(14) 17 
(13) 16 
(16) 19 


Vee 
21 (18) 


0.01 uF 


—2.5V +0.010V 


TC05211S 


Figure 6. Test Circuit 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


100K ECL | 740mVp-p 0.7 +0.ins | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 
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Translator 


100K-to-10K Translator 
Product Specification 


ECL Products 


DESCRIPTION 

The 100175 is composed of five latches 
with one data input and one data output. 
All latches have a Master Reset (MR) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 
input and two Enable (Eo, E;) inputs. AQ 
and E, are LOW. When either Ey or E; ORDERING CODE 
(or both) are HIGH, the latches store the 
Voc1 = Vec2 = GND; Veg = -5.2V 

The MR input makes the Q outputs LOW Ta =0°C to +75°C 
if either Eg or E; (or both) are HIGH. The ' 
outputs are 10K compatible. PIN DESCRIPTION 

pms | escrow 

we | CMastor Reset pot 


100175 — 78mA 
output follows its D, inputs when both Ey 
COMMERCIAL RANGE 
last valid data present on their D, inputs. 
Ceramic DIP 100175F 
inputs are 100K compatible and the 


PIN CONFIGURATION LOGIC SYMBOL 


Do Di Do D3 


Qo Q1 Q2 Q3 Qs 


CD08950S 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


Sapa 


Vec2 Vee Vcc1 Qs Q2 Qo 


LDOS090S 


Figure 3 


FUNCTION TABLE 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 

X = Don't Care 


Qn - 1 = Previous state (state does not change) 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL 


To Outpt source oment—SSC~dSS «dm 


DC OPERATING CONDITIONS 


gc traee 
ia Operating ambiont tomperaive ——=SSsSCSC*~“~*‘“‘~*~*‘“dtCSC*SC*dtC Sw 


NOTE: 
When operating at other than specified voltages (-5.2V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Vcc2 = GND, Veg =-5.2V +5%, Ta = 0°C to +75°C unless otherwise 


specified’? 


—raraweren i wm ‘| we | wax | unt [Test conomons?@ 
Tao | =1000 [| -e00 | mw 


Vin = ViHmax 
einer |Ta=+26°C 
=-+ ° — V 
min 


[Ta=+7ec | -900 | | -720 | mv 
[Tarorcv | 1020 | | |v 


Vin = Vikmin 
HIGH level output 
=-+ _ 10) 
VOHT threshold voliage [tat t2srey | -se0 | || omy _ oe 
_ max 


Low tee cust [rym eaerev | |_| -1680 | mv] "ar 


LOW level 
output voltage 


VoL 


Taser [eso | [0 [mv] 
HIGH level 
input current 


AV HIGH level 
Aven output voltage 
ee compensation 


LOW level 
Output voltage 
compensation 


NH 


Vin = Vitmin 


Inputs open 


ae 

ae 

| os | 

| so | a7 
NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Veg = -4.2V 
Ta=+ 25°C 


AVoL 
AVegE 
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NOTES: 
Vimax | —Maximum HIGH level input voltage (the most positive Vj). 
VinT - HIGH level input threshold voltage. 
VoHmax (— 880mV) — / VILT -— LOW level input threshold voltage. 
Voumin (— 1025mV) —— ——_ aD Vitmin  —Minimum LOW level input voltage (the most negative Vj,). 
Vout (— 1035mV) y GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 


Vour (— 1610mV —— VOHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


Votmax (— 1620mV) saan & a Na Vout — LOW level output threshold voltage with the inputs set to their respective threshold levels. 


Votmin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
conditions. 

Ves — Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


Vitmin Vier | Vint Vitima 
(-—1810mV) (-—1475mV) | (-—1165mV) (-—880m 


Ves 
(-— 1320mV) 
DFO5450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg =-5.2V +5% 


se = 0°C Ta=+25°C | Ta= ry 
teLH Propagation delay 1 a 3.40 1.00 3.40 1.00 ae 40 
teHL D, to output 1.00 3.40 1.00 3.40 1.00 3.40 
tpLH Propagation delay 1.00 4.30 1.00 4.30 1.00 4.30 
tepHL E,, Es to output 1.00 | 4.30 | 1.00 | 4.30 | 1.00 | 4.30 
teLH Propagation delay 1.00 3.90 1.00 3.90 1.00 3.90 
teHL C to output 1.00 3.90 1.00 3.90 1.00 3.90 
tTLH Transition time 0.90 3.50 1.00 3.50 0.90 3.50 
tTHL 20% to 80%, 80% to 20%] 0. Pa ag 50 se 00 a 50 cs 90 -_ 50 
chi time, Dy to En 


ee “far tat tet 


TEST CONDITIONS 


Figs. 5, 6, 7 


January 30, 1986 7-213 


Signetics ECL Products Product Specification 


Translator 100175 


AC WAVEFORMS 


D,, INPUTS 
tw 


50% 
TRANSPARENT TRANSPARENT 


Q,, OUTPUTS 


a. Enable Timing 


MR INPUT 


Q,, OUTPUTS 


WF13130S 


b. Clear Timing 


D,, INPUTS 


E,, E, INPUTS 


+310mV 


WF13140S 


c. Data Setup and Hold Times 
Figure 5 


January 30, 1986 7-214 


Signetics ECL Products 


Translator 


TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V 


0.1 pF 


PULSE 
GENERATOR 


| 25 uF 


SCOPE 
CHANNEL A 


PULSE 
GENERATOR 


| 25 uF 


—-2.5V 20.00V 


NEGATIVE PULSE 


POSITIVE PULSE 


0.01, 


Product Specification 


100175 


NOTES: 

1. Voc1 = Voce = +2V £0.010V, Veg = -3.2V 
+0.010V. 
Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01uF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
L; and Lp are equal length 502 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 502 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


2: 


SCOPE 
CHANNEL B 


TC05730S 


Figure 6. Test Circuit 


+1050mV 


+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 


Voci = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


100K ECL | 740mVp-p | 1MHz | 500ns | 0.7 +0.1ns | 0.7 +0.ins 
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Figure 7. Input Pulse Definition 
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Carry Look-Ahead Generator 


Preliminary Specification 


ECL Products 


DESCRIPTION © —_ TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 
The 100179 is a high-speed Carry Look- DELAY (lee) 


Ahead Generator intended for use with 


the F100180 6-Bit Fast Adder and the 


F100181 4-Bit ALU. 
| ORDERING CODE 


Vec1 = Vec2 = GND, Vege = -4.2V to -4.8V 
PRCBAGES Ta =0°C to + 85°C 


Ceramic DIP 100179F 
Ceramic Flat Pack 100179Y 


PIN DESCRIPTION 


a 


PIN CONFIGURATIONS LOGIC SYMBOL 


FLAT PACK 


Cn+2Cn+4Voc1Voc2 Cn+6 Cn+4 
TOP VIEW 


TOP VIEW 


CD05541S CD005451S LS05201S 

Veci= 9 

Vec2 = 10 

Vee = 21 

Pin connections are for Flat Pack and in parentheses 
for Ceramic DIP package. 


Figure 1 Figure 2 
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Tessee7 | 


Po ag ai anil] 


Figure 3. Logic Diagram 
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FUNCTION TABLES 
Cn +2 OUTPUT Cn+4 OUTPUT 


INPUTS OUTPUT INPUTS 


Cr+ 2 = Gy « (Py + Go) « (Py + Po +C,) 
H = HIGH Voltage Level 

L=LOW Voltage Level 

X = Don't Care 


Cn +4 = Gg e (Pa + Go) « (Pa + Po + G}) « (Pg + Po + P; + Go) 
« (Pg + Po + Py + Po +C,) 


INPUTS 


<xx«x «KICK Kx 
— ml KK XK x 
<x «K «KI KOK XK 
x «KKK KO x 
Kx KK) KK KE 


<I XK 


x KK XX 
~ KK | KKK XK 


x X< I 


max oc a 


All other combinations 
Cn+6 = Gs e (Ps + Gy) « (Ps + Py + Ga) « (Ps + Py + Pg + Go) 0 (Ps + Py + Po + Po + Gy) « (Pg + Py + Po + Po + Py + Go) e (Ps + Py + Po + Po + P, +P) +C,) 


OUTPUT 


_ 


~~ KK KK] KK OK OK 
x KT KK] KKK OK 
~~ 7 KKK KKK OK 
<x KK TK] KKK OX 
— 7 7~— KK] KKK XK 
<x KKK | KKK XK 
— Mmm K) KKK XK 
x KKK KL KK XK 
mroeee|xxxx 
x KK KK] KT KK 
rrererir Kk x xX 
x KK KK | KK XK 
Serer ri ere xK x 
rerrerirvrrrrc x 


X 
X 
X 
X 
X 
X 
X 
L 
X 


x KKK XK 


-~ XK K &K nc x) 


All other combinations 


Cn +9 = G7 « (P7 + Ge) « (P7 + Pe + Gs) « (P7 + Pe + Ps + Ga) (P7 + Pe + Ps + Pa + Ga) » (P7 + Pe + Ps + Py + Py + Go)e (P7 + Py + Ps + Py + Pa + Po + Gy) 
e (P7 + Pg + Pg + Py + Pa + Po + Py + Go) e (P7 + Pg + Ps +Py+P3+Po+P; +P) +C,) 

H = HIGH Voltage Level 

L=LOW Voltage Level 

X = Don't Care 


spree ~— 7 fF fT 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


fee Sippy volage Waa = Vicky = GND) 
lo 
Ts 


Storage temperature -65 to +150 


100K ECL 
Vocce2 
VEE Supply voltage (negative) When operating with 10K ECL Family Pf 87 pov 


Veg = -4.2V -1150 
Vege = -4.5V -880 mV 
-1165 
Veg = -4.8V 
Vec=-42v [-1150/ || mv 
Vege = -4.5V 
-1165 mV 
Vee = -4.8V 
Veg = -4.2V 
-1475|; mV 
Vege = -4.5V 
Vee=-48V | | |-1490 
Vee = -4.2V 
-1475 
Veg = -4.5V -1810 mV 
Vee = -4.8V -1490 


Ta Operating ambient temperature } o | +25] +85} °c | 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values. 


DC OPERATING CONDITIONS 


UNIT 


HIGH level input voltage 


HIGH level input threshold voltage Voc1 = Voce = GND 


LOW level input threshold voltage Ta =0°C to +85°C 


VIL LOW level input voltage 
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DC ELECTRICAL CHARACTERISTICS Voc; = Voc2 = GND, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C unless 


otherwise specified':4 


Vin = Vimax 
ia 
= max 


[vee=-4ev | 100s | | 060 | mv 
[vee=-a2v | 100s | | iY 


Vin = Vint® 
HIGH level output Som | 
VOHT threshold voltage VEE 4.5V 1035 a aa ay Vin =Vy72 


Tvee=-aav | rus] | iY 
Tvec=-av [|_| 1600 | mw 


Loading with 502 
to -2.0V +0.010V 


Vin = Vint? 
LOW level output Som 
Vout threshold voltage Ven <—4.5¥ a Ld do VIN ° Vir? 


Vee=-4ev || | 1610 | mv 
Mee=-42v [ -1810 | | =1600 | mY | a = Vain 
or 

Vec=-4ev | -1890 | | -1620 | omy | UN ine 
HIGH level input 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC testing. 

3. Only one input at a time should be at the threshold level; all other inputs should be at a Vinmax OF Vitmin- 

4. The specified limited shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by 
applying power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or 
on the printed circuit board. Test voltage values are in the DC Operating Conditions and defined in Figure 4. 


LOW level output 


Vou voltage 


NH 


NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
ViLT — LOW level input threshold voltage. 
Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
Vonmin (— 1025mV) a 00, VoHmax - Maximum HIGH level output voltage (the most positive Voy) under the 
Vonrt (— 1035mV) Y } GUARANTEED specified input and loading condition. 
OPERATING VoHmin —Minimum HIGH level output voltage (the most negative Voy) under the 
AREA specified input and loading condition. 
VOHT - HIGH level output threshold voltage with the inputs set to their respective 
threshold levels. 
VOLT - LOW level output threshold voltage with the inputs set to their respective 
threshold levels. 
VoLmax — Maximum LOW level output voltage (the most positive Vo.) under the specified 
input and loading conditions. 
Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified 
Viemin ur | Vint Vitimax input and loading conditions. 
(-—1810mV) (-—1475mV) | (-—1165mV) (—880mV) VeB - Reference bias voltage. The internally generated reference voltage which is 
used to set the input and output threshold level. 


Vor (— 1610 mV —_ pemawes 
V (- 1620mV) 


Vep 
(-—1320mV) 


DFO5450S 


Figure 4. Transfer Characteristics 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


teLy Propagation delay 1.10 2.90 1.10 2.90 1.10 3.00 
tpHL Ch, Go- G7, Po-P7 to Cha4 1.10 2.90 1.10 2.90 1.10 3.00 
tTLH Transition time 0.45 1.80 0.45 1.80 0.45 1.80 
tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.80 0.45 1.80 
Ceramic DIP Vcoc1 = Voce = GND, Veg =-5.2V +5% 


Taze25'e | tas +05% 
a pwn [max | win [max [win [wax | 


teLH Propagation delay 1.10 2.90 1.10 2.90 1.10 3.00 
teHL Ch, Go- G7, Po-P7 to Cha4 1.10 2.90 1.10 2.90 1.10 3.00 
try Transition time 0.45 | 1.80 | 0.45 | 1.80 | 0.45 | 1.80 PAS. By yo 
trHL 20% to 80%, 80% to 20% 0.45 1.80 | 0.45 1.80 | 0.45 1.80 
Flat Pack Voc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 
ee wm [tex [wm [ wax | oan | tx | NT | TEST CONDONE 
teLH Propagation delay 1.10 2.70 1.10 2.70 1.10 2.80 
tpHL Ch, Go- G7, Po-P7 to Chi4 1.10 2.70 1.10 2.70 1.10 2.80 
truy Transition time 045 | 1.70 | 045 | 1.70 | 0.45 | 1.70 FIGS, Oy 
trot 20% to 80%, 80% to 20% 0.45 1.70 | 0.45 1.70 | 0.45 1.70 


Flat Pack Voc; = Voce = GND, Veg =-5.2V +5% 


tpLH Propagation delay 1.10 2.70 1.10 2.70 1.10 2.80 
tPHL C,, Go- G7, Po-P7 to Cray 1.10 2.70 1.10 2.70 1.10 2.80 
tTLH Transition time 0.45 1.70 0.45 1.70 0.45 1.70 
tTHL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.70 0.45 1.70 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 5, 6, 7 


TEST CONDITIONS 


TEST CONDITIONS 


Figs. 5, 6, 7 


+ 1050mV 


Cn, Gn, Pp INPUTS 


Cn+4 OUTPUTS 


WF07561S 


Figure 5. Propagation Delay And Transition Times For Data Inputs To Outputs 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voco1 = Voce = + 2.0V +0.010V, Vee =-2.5V 
+2,0V + 0.010V +0.010V. 
2. Decoupling 0.1uF and 25yF from GND to Vcc, 
0.01yF and 25uF from GND to Veg. (0.01 and 0.1 uF 
capacitors should be NPO Ceramic or MLC type). 


Decoupling capacitors should be placed as close as 
PULSE | ae physically possible to the DUT and lead length 

GENERATOR il should be kept to less than 1/4 inch (6mm). 

. All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
SCOPE SCOPE function required. 

CHANNEL A CHANNEL B . All unused outputs are loaded with 502 to GND. 
L; and Lz are equal length 5022 impedance lines. Lg, 
the distance from the DUT pin to the junction of the 
cable from the Pulse Generator and the cable to the 
Scope, should not exceed 1/4 inch (6mm). 

Rr = 502 terminator internal to Scope. 
The unmatched wire stub between coaxial cable and 
pins under test must be less than 1/4 inch (6mm) 
long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer to 
section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 

. Pin connections for Flat Pack and in parentheses for 
Ceramic DIP package. 


214 (18) 


25uF 0.01 pF 


~2.5V + 0.010V 


TC02822S 


Figure 6. AC Test Circuit For 100179 


NEGATIVE PULSE 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Voce = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


| Family Amplitude | Rep Rate | Pulse Width ei tre 


Figure 7. Input Pulse Definition 


March 1986 7-222 


signefics 


ECL Products 


DESCRIPTION 


The 100180 is a High-Speed 6-bit Adder 
which performs a full 6-bit addition of 2 
operands in 2ns. The inputs are: carrying 
(CN) (active LOW), operands A (An), 
operands B (Bn); the outputs are: func- 
tion (Fn), carry generate (G) (active 
LOW), carry propagate (P) (active LOW). 
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100180 
Adder 


High-Speed 6-Bit Adder 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (~lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec1 = Vec2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 
Ceramic DIP 100180F 
Ceramic Flat Pack 100180Y 


DESCRIPTION 


Ga Carry Input (Active LOW) 
Carry Generate Output (Active LOW) 
LP... Carry Propagate Output (Active LOW) 


PIN DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL 


Vcc1 = 9 (6) 
Voec2 = 10 (7) 
Vee = 21 (18) 


Fo Fs Vcc1Vcc2Fa Fs 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


F, Y y Y 


LOGIC EQUATIONS 
1=A1@ Bi 
Gy = AyBi 


Fy = P1®(Go+ PoC) 
Fo = P2@ (G1 + P1Go + PyPoCn) 


F3 = P3 @ (G2 + P2G1 + P2P1Go + PoP yPoCp) 
Fa = Pg & (Gg + P3Go + P3P2G1 + P3P2P1Go + P3P2PyP0Cn) 
Ef . P. Gg + P4G3 + PaP3G2 + P4P3P2Gq + P4P3P2P1Go + P4P3P2P 1P0Cn 


eee cs 
G =Gs5+ 4G3 + PsP4P3G2 + PsP4P3P2Gq + P5P4P3P2P1Go 


L005320S 


Figure 3 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 


range.) 
PARAMETER 100K ECL 


UNIT 

VEE Supply voltage (Voci = Voce = GND) -7.0 to 0 

IN Input voltage (Vij should never be more negative than Veg) Vee to +0.5 
: | 


V 
mA 
: 


DC OPERATING CONDITIONS 


a... es ies 
PARAMETER [win] Nom 
po fo 


VEE Supply voltage (negative) when operating with 10K ECL family i 


Veg = -4.2V ~1150 

Veg = -4.5V -—880 mV 
-1165 

Veg = -4.8V 


| Vee=-42v | -11s0 | | |v 


= = Vee = -4.5V 
VinT threshold voltage Voc = Voce = GND EE aes ” 
Veg = -4.8V 
Veg =-4.2V 
= + =—4. 

Vitt threshold voltage Ty =O'C to +88" Vee = —4.5V 
Vere = -4.8V 
Veg = -4.2V 
Vee = -4.5V 


Veg = —4.8V 


HIGH level 


VI input voltage 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified’ 


PARAMETER | MIN. | TYP | MAX | UNIT TEST CONDITIONS? 
Veg =-4.2V | -1025 ~870 mV _ 
HIGH level = Vin = Vitimax 
=_—4, - sn -_ V r 
Ver = —-4.2V -1035 mV 
y HIGH level output 7 a ABy | 1086 a _ Vitamin 
OnT threshold voltage ae ; 
Vee = -4.8V -1045 
Vee=-42V | 
LOW level output 
Vout threshold voltage l= Slo Lo 
Veg =-4.2V | -1810 
Stout voltage | YEE=~48V | 
=m, “ S = 
VoL output voltage VEE 4.5V 1810 1705 620 mV ne 
Vee =-4.8V | -1830 ~1620 mV eva 
-lee Vee supply current 290 mA Inputs open 


Vin = Vitmax 
Loading with 
50Q to -2.0V +0.010V 


Vin = Vitmax 


a 
a 

= m or 
|| 1610 | mv 
|| =1600 | mv 
| =1620 | mv 


Vin = Vimax 
or 


Pes | 
| 195 | 205 
HIGH level 
a output voltage ae V/V 
compensation ice = ay 
AV LOW level Ta = +25°C 
Av output voltage 
Ee compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
Vint - HIGH level input threshold voltage. 
| erhalten |” / fanaa} Vitt — LOW level input threshold voltage. 
Vormin (— 1025mV) —— pa Vitmin  —Minimurn LOW level input voltage (the most negative Vj). 


ont (- 1035mV) —~ pn VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 


AREA 


condition. 
VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 


EAA — VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 


Voir (- 1610mV ob FFA FF y, 
Voumax (= pe ey all WITT TN /, “Tia, VoLT - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
OLmin ( nh Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 


/ conditions. 


Vv Votmin — Minimum LOW level output voltage (the most negative Vo) under the specified input and loading 
(—1810mV) urea ( N65 mV) ( 880 mV) conditions. 
VesB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1320mV) 


DF05450S 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 1.10 4.70 1.10 4.60 1.10 4.70 
tpHL An, Bn, to Fr 110 4.70 1.10 4.60 1G 4.70 
tpLH Propagation delay 1.00 3.00 1.00 3.00 1.00 3.30 
tPHL An, Br; to P 1.00 3.00 1.00 3.00 1.00 3.30 


TEST CONDITIONS 


teLy Propagation delay 1.10 3.90 1.20 3.80 1.20 3.90 
tpHL An, Bn, to G 1.10 3.90 1.20 3.80 1.20 3.90 


tpLH Propagation delay 0.90 4.00 0.90 3.90 0.90 4.00 
tPHL G to Fp, 0.90 4.00 0.90 3.90 0.90 4.00 
tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 
tTHL 20% to 80%, 80% to 20%} 0.45 2.30 0.45 2.20 0.45 2.30 


Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


tpLH Propagation delay 1.10 4.70 1.10 4.60 1.10 4.70 
tPpHL An, Bn, to Fr 1.10 4.70 1.10 4.60 1.10 4.70 
teLH Propagation delay 1.00 3.00 1.00 3.00 1.00 3.30 
tpHL An, Bn, to P 1.00 3.00 1.00 3.00 1.00 3.30 


Figs. 5, 6,7 


tpLH Propagation delay 1.10 3.90 1.20 3.80 1.20 3.90 ns Fias. 5.6.7 
tpHL An, Bn, to G 1.10 | 3.90 | 1.20 | 3.80 | 1.20 | 3.90 ns sles ies 
tPLH Propagation delay 0.90 | 4.00 | 0.90 | 3.90 | 0.90 | 4.00 

tpHL G to F, 0.90 | 4.00 | 0.90 | 3.90 | 0.90 | 4.00 

tTLH Transition time 0.45 | 2.30 | 0.45 | 2.20 | 0.45 | 2.30 

tTHL 20% to 80%, 80% to 20%] 0.45 | 2.30 | 0.45 | 2.20 | 0.45 | 2.30 


January 30, 1986 7-227 


Signetics ECL Products Product Specification 


Adder 400480 


AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


teLH Propagation delay 1.10 4.50 1.10 4.40 1.10 4.50 
tpHL An, Bn, to Fr 1.10 4.50 1.10 4.40 1.10 4.50 
teLH Propagation delay 1.00 2.80 1.00 2.80 1.00 3.10 
tPHL An, Br, to P 1.00 2.80 1.00 2.80 1.00 3.10 


PARAMETER 


tpLH Propagation delay 1.10 3.70 1.20 3.60 1.20 3.70 Fias. 5.6.7 
teu. Am Br, toG 1.10 | 3.70 | 1.20 | 3.60 | 1.20 | 3.70 ee 
tpLH Propagation delay 0.90 3.80 0.90 3.70 0.90 3.80 

teHL G to F, 0.90 3.80 0.90 3.70 0.90 3.80 

tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 

tTHL 20% to 80%, 80% to 20%] 0.45 2.30 0.45 2.20 0.45 2.30 


Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


teLH Propagation delay 1.10 4.50 1.10 4.40 1.10 4.50 
teHL An, Bn; to Fr 1.10 4.50 1.10 4.40 1.10 4.50 
tpLH Propagation delay 1.00 2.80 1.00 2.80 1.00 3.10 
tpHL Ap, Bn, to P 1.00 2.80 1.00 2.80 1.00 3.10 
tpLH Propagation delay 1.10 3.70 1.20 3.60 1.20 3.70 
tepHL An, Bn, to G 1.10 3.70 1.20 3.60 1.20 3.70 
teLH Propagation delay 0.90 3.80 0.90 3.70 0.90 3.80 
tepHL G to F, 0.90 3.80 0.90 3.70 0.90 3.80 
tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 
tTHL 20% to 80%, 80% to 20%] 0.45 2.30 0.45 2.20 0.45 2.30 


AC WAVEFORMS 


TEST CONDITIONS 


Figs. 5,6, 7 


NOR OUTPUT 


WF13170S 


Figure 5. Propagation Delay and Transition Times 
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TEST CIRCUITS AND WAVEFORMS 


+2.0V +0.010V NOTES: 
1. Voco1 = Voce = +2V +0.010V, Veg =-3.2V 


+0.010V. 
Pax’ 0 1 F 0 iI F| 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 7 ie a © 0.014F and 25uF from GND to Veg. (0.01 and 
af - = 0.1uF capacitors should be NPO Ceramic or MLC 
= 107) type). Decoupling capacitors should be placed as 
* —— 7 7 close as physically possible to the DUT and lead 
SCOPE nm g Fay cc cc2 Js (2) SCOPE length should be kept to less than 1/4 inch (6mm). 
CHANNEL A \ CHANNEL B . All unused inputs should be connected to either 
(16) 19 HIGH or LOW state consistent with the LOGIC 
my function required. 
23) 2 nhs . All unused outputs are loaded with 502 to GND. 
= 21) 24 Ly and La are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
(17) 20 the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(15) 18 12 (9) 502 . Rr =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(13) 6 and pins under test must be less than 1/4 inch 
(24) 3 13. (0,502 | (6mm) long for proper test. 
. C,.=Fixture and stray capacitance < 3pF. 
(22) 1 . Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
(20) 23 and the DUT or between the DUT and the Scope 
(14) 17 should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 
(12) 15 . All 502 resistors should have tolerance of + 1% or 
better. 
(19) 22 . Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


Vee 
21 (18) 


0.01, 


—2.5V +0.010V 
TC04941S 


Figure 6. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF12290S 


INPUT PULSE REQUIREMENTS 
Vec1 = Vec2 = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (OV) 


100K ECL | 740mVp-p | 4MHz =| 500ns_— 0.7 +0.1ns | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


The 100181 is a 4-bit Binary/BCD Arith- 
metic Logic Unit which performs eight 
logic operations and eight arithmetic op- 
erations on two 4-bit words. Arithmetic 
and logic operations are selected by a 4- 
bit select input (So, Ss). The circuit 
performs BCD addition and subtraction, 
in supplement of binary arithmetic. 


It contains four output latches, in order 
to increase operating speed. The 
latches are transparent, when the en- 
able input (E) is open. The internal look- 
ahead carry minimizes delay to the F 
outputs and to the ripple carry output 
(C, +4). Group carry look-ahead propa- 
gate (P) and generate (G) outputs are 
also provided with independance from 
carry in (C,). P output goes low when a 
plus operation produces fifteen (or nine 
in BCD), or when a minus operation 
produces zero. G output goes low when 
the sum of word A and word B is greater 
than fifteen (or nine in BCD), or when 
their difference is greater than zero in a 
minus mode. 


March 1986 


100181 
ALU 


4-Bit Binary/BCD ALU 
Preliminary Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 
Voeci = Vec2 = GND; Veg = -4.2V to -4.8V 


Ceramic DIP 100181F 
Ceramic Flat Pack 100181Y 


PIN DESCRIPTION 


Word A Operand Inputs 
Word B Operand Inputs 


COMMERCIAL RANGE 


Carry Output 
Function Outputs 


LOGIC SYMBOL 


Ai A2 A3 Bo By Be 


Vcoc1 = 9 (6) 
Vec2 = 10 (7) 
Vee = 21 (18) 


F2 Fs Vec1 Voce Cneg P 
cDos980s 


Figure 1 Figure 2 
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LOGIC DIAGRAM 


G Cnva P 
(10) (8) (9) 
13 11 12 


7 ie 
13 


10 (7) Vcc 


9 (6) Vec1 


a 2 (18) VEE 


18 15 24 23 20 19 
(22) (15) (23) (14) (24) (13) (1) 4 (12) (21) |(20) |(17) | (16) (11) 


A3 B3 A2 Bo Ai B; Ao Bo S3 So S$; So Cn 


L005420S 


Figure 3 
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FUNCTION TABLE 


FUNCTIONS 


(BCD) 
(BCD) 
(BCD) 
(BCD) 
(Binary) 
(Binary) 
(Binary) 
(Binary) 


(BCD) 
(BCD) 
(BCD) 
(BCD) 
(Binary) 
(Binary) 
(Binary) 
(Binary) 


Owrrouwr>, 
orwanorowo 
Owurrowr>y 
ornmonmnworow 


¢ SAME LOGIC 


Taoetirrrerre{j zrtrTatirrerrere 
Larratahrerrl zraLerlairer 
Creer ekrerlar Lekker Lle 


L 
L. 
L 
L 
L 
L. 
i 
L. 
H 
H 
H 
H 
H 
H 
H 
H 


Positive Logic: 
L = LOW state (the less positive voltage level) = 0 
H = HIGH state (the more positive voltage level) = 1 


NOTE: 
When Cy is low, BCD subtractions are performed in ten's complement, or binary subtractions are 
performed in one's complement. 


March 1986 7-232 


Signetics ECL Products Preliminary Specification 


ALU 100184 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are specified over the operating ambient temperature 
range.) 


PARAMETER 100K ECL UNIT 


VEE Supply voltage (Voc1 = Voce = GND) -7.0 to 0 
VIN Input voltage (Vij should never be more negative than Veg) Vee to +0.5 


lo Output source current 


Ts Storage temperature -65 to +150 Pe 


DC OPERATING CONDITIONS 


100K ECL 


VEE Supply voltage (negative) when operating with 10K ECL family a ee eee 


Vee = -4.2V -1150 
deel ae = -4.5V ~880 
input voltage -~1165 

Vee =-4.8V = -4.8V 


| Vee==42V "5 Gee ne Oar 


saath = Voce = 
threshold voltage Vec1 = Voca = GND bi tata -1165 
Vee =-4.8V = —4. Vee =-4.8V 
Veg = -4.2V 
creole met 
threshold voltage neopets Meee Vee ads 
Vee = -4.8V 
Veg = -4.2V 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Vcc: = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V, Ta =0°C to +85°C 


unless otherwise specified'? 


paramere iow ‘vr | wax | ONT | _TEST.CONDTONS? 
vee=-4av | -1025 [| a0 | mv 
Tvee==40v | -1095] | 060 | mv 
Pvee=-4av | -1095| |__| mv 
vee=-45v | -1095 | | | mv 
vee=-40v | -1005) | | mv 
vee=-4ev |_| | =1600 | mv 
vee=-aev [| | -1010 | mv 
vee=-4ev| | | =1610. | mw 
: 

ic LOW ive pit erent | os | 
T=ice Vee spp cure ‘| _ta0| 205 


AVoy HIGH level - 
NOTES: 


Vee output voltage 
compensation 

1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case"’ values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 


Vin = Vitmax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Viomin 
or 
Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
502 to -2.0V +0.010V 


Vin = Viomin 
or 


Vin = Vitmax 


LOW level output 
threshold voltage 


VoLT 


LOW level 


Vou output voltage 


Veg = -4.2V 
LOW level Ta = +25°C 
output voltage 


compensation 


AVoL 
AVeE 


March 1986 7-234 


Signetics ECL Products Preliminary Specification 


ALU 100181 


NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
VinT - HIGH level input threshold voltage. 
VoHmax (— 880mV) —— [ a oa LF) Vict - LOW level input threshold voltage. 
Voumin ( aren So Vitmin  —Minimum LOW level input voltage (the most negative Vj). 
ont (~ 1035 mV) GUARANTEED VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
OPERATING condition. 
ane VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Votr (— 1610 mV = ee VoHT - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax (— 1620mV) abil sh a Voit — LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Voimin (— 1810mV) —— Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

y Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
Mh BiOmV) (- Ae (Nes mV) (880 mv) conditions. 
Vep ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
Ves and output threshold level. 
(-—1320mV) 


DF05450S 


Figure 4. Transier Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+05°C 


PARAMETER ie ieee ee i) UNIT TEST CONDITIONS 
tpLH Propagation delay 2.00 6.90 2.10 6.80 2.10 7.40 
tpHL An, Bn, to Fr 2.00 6.90 2.10 6.80 2.10 7.40 
teLH Propagation | a 1.40 4.70 1.40 4.40 1.40 4.70 
tpHL Ar, Br, to P, 1.40 4.70 1.40 4.40 1.40 4.70 
teLH Propagation delay 2.00 6.50 2.00 6.50 2.10 6.80 
tpHL An, Bn, tO Ch +4 2.00 6.50 2.00 6.50 2.10 6.80 
teLH Propagation delay 1.60 5.10 1.60 5.20 1.60 
tpHL C, to Fp, 1.60 5.10 1.60 5.20 1.60 
teLH Propagation delay 1.30 3.00 1.40 3.00 1.40 3.10 
teHL C, to Ch+4 1.30 | 3.00 | 1.40 | 3.00 | 1.40 | 3.10 
teLH Propagation delay 1.40 8.80 1.50 8.60 1.50 9.00 Fias. 5. 6. 7 
tpHL Sp to Fry 1.40 8.80 1.50 8.60 1.50 9.00 ea 


tpLy Propagation delay 1.70 | 7.40 | 2.00 | 5.90 | 2.00 | 6.50 


tPHL Sn to P, G 1.70 | 7.40 | 2.00 | 5.90 | 2.00 | 6.50 


tpLH Propagation delay 10.1 2.80 8.50 2.90 8.70 
teHL S, to Casa 10.1 2.80 8.50 2.90 8.70 


teLH Propagation delay 
teHL E to Fp, 


tTLH Transition time 
tTHL 20% to 80%, 80% to 20% 


te Setup time A,, By, to E 
Hold time Ap, =f toE 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc; = Veco = GND, Veg =-5.2V +5% 


Ta= 0°Cc Ta=t+ 25°C Ta= + 85°C 
Min Min UNIT TEST CONDITIONS 


teLH Propagation delay 2.00 6.90 2.10 6.80 2.10 
tPpHL An, Bn, to Fr 2.00 | 6.90 | 2.10 | 680 | 2.10 
teLH Propagation delay 1.40 4.70 1.40 4.40 1.40 

teHL An, Brn, to P, G 1.40 | 4.70 | 1.40 | 4.40 | 1.40 

tpLH Propagation delay 2.00 6.50 2.00 6.50 2.10 

tpHL An, Br, to Cp4a4 2.00 | 6.50 | 2.00 | 6.50 | 2.10 

teLH Propagation delay 1.60 5.10 1.60 1.60 5.50 

tPHL Ch to Fr 1.60 | 5.10 | 1.60 1.60 | 5.50 

teLH Propagation delay 1.30 3.00 1.40 3.00 1.40 3.10 

teHL Cy to Co+wa 1.30 | 3.00 | 1.40 | 3.00 | 1.40 | 3.10 

teLH Propagation delay 1.40 8.80 1.50 8.60 1.50 9.00 Fias. 5.6.7 
te: Sq 00 F, 1.40 | 8.80 | 1.50 | 860 | 1.50 | 9.00 i 
teLy Propagation delay 1.70 7.40 2.00 5.90 2.00 6.50 

teHL S, to P, G 1.70 | 7.40 | 2.00 | 5.90 | 2.00 | 6.50 

teLH Propagation delay 2.70 | 10.1 | 2.80 | 850 | 2.90 | 8.70 

teu, ss Sy to Crna 2.70 | 10.1 | 2.80 | 850 | 2.90 | 8.70 

teLH Propagation delay 1.00 3.40 0.90 3.60 1.10 3.80 

teHL E to F,, 1.00 | 340 | 0.90 | 3.60 | 1.10 | 3.80 


tTLH Transition time 0.45 3.50 
tTHL 20% to 80%, 80% to 20%) 0.45 3.50 


t Setup time A,, B, to E 
th Hold time Ap, By to E 


ts Setup time S, to E 
th Hold time S, to E 
ts i 


PARAMETER 


Figs. 6, 8 


Setup time C, to E 
th Hold time C, to E 


tw(L) Pulse width, LOW E 


Figs. 5, 8 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-4.2V +0.010V to -4.8V +0.010V 


PARAMETER bi ies [ce ne bait I iad UNIT 

tpLH Propagation delay 2.00 6.70 2.10 6.60 2.10 7.20 
tpHL An, By, to Fr 2.00 6.70 2.10 6.60 2.10 7.20 
tpLH Propagation a 1.40 4.50 1.40 4.20 1.40 4.50 
teHL An, Bn, to P, 1.40 4.50 1.40 4.20 1.40 4.50 

teLy Propagation | delay 2.00 6.30 2.00 6.30 2.10 6.60 

teHL An, Bn, tO Ch+4 2.00 6.30 2.00 6.30 2.10 6.60 
tpLH Propagation delay 1.60 4.90 1.60 5.00 1.60 5.30 
teHL C, to Fp, 1.60 4.90 1.60 5.00 1.60 5.30 
teLH Propagation delay 1.30 2.80 1.40 2.80 1.40 2.90 
teHL Cy 16 Crea 1.30 | 280 | 1.40 | 2.80 | 1.40 | 2.90 
tpLH Propagation delay 1.40 8.60 1.50 8.40 1.50 8.80 
tpHL Sp to Fr 1.40 8.60 1.50 8.40 1.50 8.80 
teLH a delay 1.70 7.20 2.00 5.70 2.00 6.30 
teHL Sn to P, G 1.70 7.20 2.00 5.70 2.00 6.30 
teLH Propagation delay 2.70 9.90 2.80 8.30 2.90 8.50 
tpHL S, to Ca+4 2.70 9.90 2.80 8.30 2.90 8.50 
tpLH Propagation delay 1.00 3.20 0.90 3.40 1.10 3.60 
tpHL E to Fp, 1.00 3.20 0.90 3.40 1.10 3.60 
tTLH Transition time 0.45 3.50 0.45 3.50 0.45 
tTHL 20% to 80%, 80% to 20% ar 45 ae 50 0.45 3.50 0.45 

te Setup time A,, B, to E | 750] | 750} ~~ | 800 | 


Tm Hod te Gyo | aso | | oso | [os] | m» 
wi) alse wis, Lowe | aso [ [eo] [aso[ | | Fexse 


TEST CONDITIONS 


Figs. 5, 6, 7 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg =-5.2V +5% 


panaweren [um | mex | atm [ tr [te [ we | 


teLH Propagation delay 2.00 6.70 2.10 6.60 2.10 7.20 
teHL Ap, Bn, to Fr 2.00 6.70 2.10 6.60 2.10 7.20 
teLH Propagation a 1.40 4.50 1.40 4.20 1.40 4.50 
tpHL An, Br, to P, 1.40 4.50 1.40 4.20 1.40 4.50 
teLH Propagation delay 2.00 6.30 2.00 6.30 2.10 6.60 
tpHL Aa By to Crea 2.00 6.30 2.00 6.30 2.10 6.60 
teLH Propagation delay 1.60 4.90 1.60 5.00 1.60 5.30 
teHL C, to Fy 1.60 4.90 1.60 5.00 1.60 5.30 
teLH Propagation delay 1.30 2.80 1.40 2.80 1.40 2.90 
tpHL Ch to Ca+a 1.30 2.80 1.40 2.80 1.40 2.90 
teLH Propagation delay 1.40 8.60 1.50 8.40 1.50 8.80 
teHL Sp, to Fry 1.40 8.60 1.50 8.40 1.50 8.80 
teLH Propagation delay 1.70 7.20 2.00 5.70 2.00 6.30 
tpHL Sn, to P, G 1.70 7.20 2.00 5.70 2.00 6.30 
teLH Propagation delay 2.70 9.90 2.80 8.30 2.90 8.50 
tpHL S,. to Chea 2.70 9.90 2.80 8.30 2.90 8.50 
teLH Propagation delay 1.00 3.20 0.90 3.40 1.10 3.60 
tpHL E to Fy, 1.00 3.20 0.90 3.40 1.10 3.60 
tTLH Transition time 0.45 3.50 0.45 0.45 3.50 
tTHL 20% to 80%, 80% to 20%] 0.45 a 50 0. — 0.45 ane 50 
ts sini time Ap, By to E | 7.50 | 50 7. | 7.50 | | 8.00 | 00 


La ) 
seu tne Go «70 | | «oof [sm] |» 
[Hos tne Geto | oso | | oso] [osm | | 
wit) Paso wm Lowe | 260] | 2s0| [es] |» | rexse 


TEST CONDITIONS 


Figs. 5, 6, 7 
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AC WAVEFORMS 


—— 0.7+0.1ms 


ee 


\ / 
\ / 


DATA, SELECT 


tet) 


BNABLE TRANSPARENT LATCHES TRANSPARENT 


PLH 


een ee ee eee es 


\ 
OUTPUT 
\ 


WF 13150S 


a. Enable Timing 


DATA, SELECT 


ENABLE 


+0.31V 
WF13160S 


b. Setup and Hold Times 
Figure 5 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
+2.0V +0. 
aici 1. Voco1 = Voc2 = +2V +0.010V, Vee =-3.2V 


+0.010V. 
PULSE 2. Decoupling 0.1uF and 25uF from GND to Vcc, 
GENERATOR 0.47 pF 0.02.F 0.01uF and 25uF from GND to Veg. (0.01 and 
— — 0.1uF capacitors should be NPO Ceramic or MLC 


. type). Decoupling capacitors should be placed as 
10 (7) close as physically possible to the DUT and lead 
‘ length should be kept to less than 1/4 inch (6mm). 
Veet Voce SCOPE . All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
lalate ‘y’ CHANNEL B function required. 
All unused outputs are loaded with 5022 to GND. 
L; and Lo are equal length 5022 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
(19) 22 . Ry =50Q terminator internal to Scope. 
. The unmatched wire stub between coaxial cable 
(11) 14 and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
(16) 19 . C.=Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
(12) 15 the transmission line between the Pulse Generator 
(24) 3 and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
(13) 16 to section on AC setup procedure). 
. All 50Q resistors should have tolerance of + 1% or 
better. 
os . Pin connections are for Flat Pack and in 
(14) 17 parentheses for Ceramic DIP. 


(22) 1 
(15) 18 


Veg 
21 (18) 


0.01 nF 


— 2.5V +0.010V 


TC04951S 


Figure 6. Test Circuit 


NEGATIVE PULSE 
+310 mV 


+1050mV 
POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voci = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, V7 = GND (0V) 


100K ECL | 740mVp-p 0.7 +0.1ns | 0.7 +0.1ns 


Figure 7. Input Pulse Definition 
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DESCRIPTION 


100231 is a high-speed version of the 
100131. 


100231 has three D-type master-slave 
flip-flops, with true and complementary 
output, separate clock, set and reset. In 
addition, all three flip-flops have a com- 
mon clock, set and reset. 


February 27, 1986 


Flip-Flop 
Triple D-Type Master-Slave Flip-Flop (High-speed version of 


100131) 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (-lee) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vcc2 = GND; Veg = -4.2V to -4.8V 
Ta =0°C to +85°C 


Ceramic DIP 100131F 
Ceramic Flat Pack 100131Y 


PIN DESCRIPTION 


Do — Do Data Inputs 


=O, 


PACKAGES 


PIN CONFIGURATION LOGIC SYMBOL 


(16) (1) (5)(20) (15) (24) (6) 
22 217 12 21 3 


CERAMIC 


(17) 14 
(2) 23 

(4) 1 
(18) 15 
(23) 20 


(3) 24 SD, 
MRMS Q) Q Q, Q, Q Q, 
FLAT PACK U ) 


19 16 1110 8 9 4 § 

(22) (19) (14) (13) (11)(12) (7) (8) 
LD05370S 

Q2 Q2VeciVec2 Q1 Ai 


(TOP VIEW) 
CD09270S 


Figure 1 Figure 2 
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LDO5580S 


Figure 3. Logic Diagram 


FUNCTION TABLE 


INPUTS 


D,: Data input; CP¢: Common Clock; CP,: Clock; MS: Master Set; S,: Set; MR: Master Reset; R,: Reset; Q: Direct output; Q: Complement output; n: State before 
transition; n+ 1: State after transition; 


: LOW to HIGH transition. 


Data enters a master, when both Clock and Common Clock are LOW, and transfers to the slave, when the clock or master clock (or both) go HIGH. If the set (or 
master set) is HIGH while the reset (or master reset) is HIGH, the output is undefined. 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (less positive voltage) = 0 
1 = LOW-to-HIGH transition 

X = Don't Care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


PARAMETER 100K ECL UNIT 


Vez Supply voltage (Voc; = Voce = GND) -7.0 to 0 
VIN Input voltage (Vij should never be more negative than Veg) 


lo Output source current 


Ts Storage temperature -65 to +150 


DC OPERATING CONDITIONS 


cae | OOK ECL 
PARAMETER ss 


=< Voce Circuit ground 
Vege Supply voltage (negative) when operating with 10K ECL family ae Se 


Veg =-4.2V ~1150 


HIGH level 
input voltage Vee = -4.5V 
Veg = -4.8V 


Vee = -4.2V -1150 
HIGH level input _ : = 
threshold voltage Voc1 = Vec2 = GND Ver = -4.5V 
Ver = -4.8V 


Veg = -4.2V 
LOW level input Ty =0°C to +85°C Vee = -4.5V 
threshold voltage 


Veg = —4.2V 
en =-4., Vee -4.5V 


-1165 


| Veew-45V | 


LOW level 
input voltage 


NOTE: 
When operating at other than specified voltages (-4.2V, -4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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DC ELECTRICAL CHARACTERISTICS Voc: = Veco = GND, Veg =-4.2V +0.010V to —4.8V +0.010V, Ta = 0°C to +85°C unless 


otherwise specified’? 


paramere om | wve | wax | unt | vesv Gonpimons? 
wecssaav | -toas || 870 | mw 
Pvee=-4av | =r09s |_| -e80 [mv 
Pvee==4av | =roes ||| mv 
Pvee==asv | -voes ||| mw 
vee==4av | tous aw 
vee=-eav[ || =1880 | av 
oe 
cee 
Saat cles di id . 


Vin = Vimax 
or 


Vin = Vitmin 


HIGH level 
output voltage 


VOH 


Vin = Viomin 
or 


Vin = Vitmax 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
502 to -2.0V +0.010V 


Vin = ViHmin 
or 


Vin = Vitmax 


LOW level output 


Vout threshold voltage 


HIGH level 


| . 
un input current 


aS 
a 
ro) 
=< 
2 
ll 
Ss 
= 
= 
> 
* 


N 


—leE Vee supply current 110 149 Inputs open 
AV HIGH level 
We output voltage 
compensation Vee =-4.2V 
AV LOW level Ta = + 25°C 
RY output voltage 
a compensation 


NOTES: 

1. The specified limits represent the ''worst case"' value for the parameter. Since these ''worst case'' values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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NOTES: 
ViHmax  — Maximum HIGH level input voltage (the most positive Vj). 
os 7 Vint - HIGH level input threshold voltage. 
Vort (— 1035mV) "y y ele Viet — LOW level input threshold voltage. 
AREA ING Vitmin - Minimum LOW level input voltage (the most negative Vj,). 
VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 
Voir (— 1610 mV —— VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
et ed aacaillianl condition 
OLmin (— 1810 mV) —— VOHT -— HIGH level output threshold voltage with the inputs set to their respective threshold levels. 
VoLt - LOW level output threshold voltage with the inputs set to their respective threshold levels. 
Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
Vidmax ditions. 
i. eIOmV) (- urea a hes mV) (~ 880m cam 
y i ” Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 
VeB conditions. 
(—1320mV) VeB — Reference bias voltage. The internally generated reference voltage which is used to set the input 
DFO5450S and output threshold level. 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Veco = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+85°C 


PARAMETER TEST CONDITIONS 


ee 


fMax 
teLH Propagation delay = 75 2.00 0.75 2.00 0.70 2.05 
teHL CPc to Q, 0.75 2.00 0.75 2.00 0.70 2.05 
teLH Propagation delay 0.70 1.80 0.70 1.80 0.70 1.80 Fias. 6. 8. 10 
tpHL CP, to Qn 0.70 1.80 0.70 1.80 0.70 1.80 ee Oe 
tpLH Propagation delay 1.05 2.50 1.05 2.50 1.05 2.50 CP. = LOW 
teHL MS, MR to Q, 1.05 2.50 1.05 2.50 1.05 2.50 . 
teLH Propagation delay 1.10 2.80 1.10 2.80 1.10 2.80 CP. = HIGH 
tpHL MS, MR to Q, 1.10 2.80 1.10 2.80 1.10 2.80 n 
teLH Propagation delay 0.65 1.70 0.70 1.70 0.70 1.90 CP. = LOW 
tpHL Rn, Sp to Qn 0.65 1.70 0.70 1.70 0.70 1.90 , 
teLH Propagation delay 0.70 2.00 0.70 1.90 0.70 2.20 CP. = HIGH 
tpHL Rn, Sp to Qph 0.70 2.00 0.70 1.90 0.70 2.20 ” 

tTLH Transition time 0.45 1.40 0.45 1.40 0.45 1.40 Figs. 6, 7, 10 

tTHL 20% to 80%, 80% to 20% ak 45 1 eae 0.45 1 ee cs 45 — .40 g 


ts Setup time D, to CP, se 70 
th Hold time CP, to Dr 


Release time Ary Sy t0 OP, ate 
| Release time MR, MS to CP, | time MR, | Release time MR, MS to CP, | to CP, | 2.50 | 22} 2 | 2.50 


Pulse width HIGH Figs. 6, 7 
MR, MS, Rp, Sp, CPr : 


Figs. 5, 9, 10 


Figs. 7, 8, 10 


Figs. 7, 8, 10 
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AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Voc: = Voce = GND, Veg =-5.2V +5% 


0.45 
0.45 


0.70 


tTLH Transition time 0.45 1.40 
tTHL 20% to 80%, 80% to 20%] 0.45 1.40 
Setup time D, to CP, | 0.90 | 


Hold time CP, to Dy 


Release time Rp, S, to CP, 
Release time MR, MS to CP, 


1.40 0.45 1.40 
1.40 0.45 1.40 


Figs. 6, 7, 10 


Figs. 7, 8, 10 


er | Ff 
us 


1.30 
2.30 


tyy(H) Pulse width HIGH 
” MR, MS, Rp, Sp, CPr 


teLH Propagation delay 0.75 2.00 0.75 2.00 0.70 2.05 

tpHL CPc to Qn 0.75 2.00 0.75 2.00 0.70 2.05 

teLH Propagation delay 0.70 1.80 0.70 1.80 0.70 1.80 Fias. 6. 8. 10 
tou CP, to Qn 0.70 | 1.80 | 0.70 | 1.80 | 0.70 | 1.80 inden 
teLH Propagation delay 1.05 2.50 1.05 2:50 1.05 2.50 CP. = LOW 
tpHL MS, MR to Q, 1.05 2.50 1.05 2.50 1.05 2.50 ‘ 

tety Propagation delay 280 | 1.10 | 2.80 2.80 | ler, ween 
tpHL MS, MR to Q, i. 10 2.80 1.10 2.80 - 10 2.80 Figs. 7, 8, 10 
teLy Propagation delay 0.65 1.70 0.70 1.70 0.70 1.90 CP. = LOW 
tpHL Ry, Sp to Qh 0.65 1.70 0.70 1.70 0.70 1.90 " 

teLH Propagation delay 0.70 2.00 0.70 1.90 0.70 2.20 CP. = HIGH 
tpHL Rn, Sn to Qph 0.70 2.00 0.70 1.90 0.70 2.20 s 


Figs. 6, 7 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Vcc; = Voce = GND, Veg = -4.2V +0.010V to -4.8V +0.010V 


Ta=+25°C | Ta=+85°C 
PARAMETER TEST CONDITIONS 


fax Maximum toggle frequency 
tpLH Propagation delay 0.75 1.80 0.75 1.80 0.70 Figs. 5, 9, 10 
tpHL CPc to Q, 0.75 1.80 0.75 1.80 0.70 
teLH Propagation delay 0.70 1.60 0.70 1.60 0.70 1.70 Figs. 6, 8, 10 
foe. CP, to Q, 0.70 | 1.60 | 0.70 | 1.60 | 0.70 | 1.70 g 
teLH Propagation delay 1.05 2.30 1.05 2.30 1.05 2.40 = LOW 
tPpHL MS, MR to Q, 1.05 2.30 1.05 2.30 1.05 2.40 
a= 
tpHL MS, MR to Q, 1.10 2.60 1.10 2.50 1.10 2.70 Figs. 7, 8, 10 


teLH Propagation delay 0.65 1.50 0.70 1.50 0.70 1.70 ns CP. = LOW 
teHL Rn, Sp to Qn 0.65 1.50 0.70 1.50 0.70 1.70 ns ° 

teLH Propagation delay 0.70 1.80 0.70 1.70 0.70 2.00 CP. = HIGH 
tpHL Rn, Sp to Qn, 0.70 1.80 0.70 1.70 0.70 2.00 a 

tTLH Transition time 0.45 | 1.40 | 0.45 | 1.40 | 0.45 | 1.40 Figs. 6, 7, 10 
tTHL 20% to 80%, 80% to 20%) 0.45 1 a 0.45 1.40 0.45 1.40 g 

th Hold time CP, to Dr 0.50 | He |e 0.70 


Figs. 7, 8, 10 
lease time Fp Sy 10 OP ie 
t, Release time MR, MS to CP, | 2.40 | 2 Se 2.40 


Pulse width HIGH 
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AC ELECTRICAL CHARACTERISTICS 
Flat Pack Voc: = Voce = GND, Veg =-5.2V +5% 


fax Maximum toggle frequency } 400 | = | 400 | 


ee 400 
Propagation delay 0.75 1.80 0.75 1.80 0.70 1.85 
CPc to Qy 0.75 1.80 0.75 1.80 0.70 1,85 
Propagation delay 0.70 1.60 0.70 1.60 0.70 1.70 
CP, to Qn 0.70 1.60 0.70 1.60 0.70 1.70 
Propagation delay 1.05 2.30 1.05 2.30 1.05 2.40 
MS, MR to Q, 1.05 2.30 1305 2.30 1.05 2.40 


Propagation delay 1.10 2.60 1.10 2.50 1.10 2.70 = HIGH 
MS, MR to Q, 1.10 2.60 1.10 2.50 1.10 2.70 : 
Figs. 7, 8, 10 


Propagation delay 0.65 1.50 0.70 1.50 0.70 1.70 CP. = LOW 

Rn, Sp to Qh 0.65 1.50 0.70 1.50 0.70 1.70 ‘ 
Propagation delay 0.70 1.80 0.70 1.70 0.70 2.00 CP. = HIGH 

Rn, Sp to Qph 0.70 1.80 0.70 1.70 0.70 2.00 m 

Transition time 0.45 1.40 0.45 1.40 0.45 1.40 Figs. 6, 7, 10 
20% to 80%, 80% to 20% 3 45 1 a ae 45 1 — ae 45 a 40 g 

Setup time D, to CP, | 0.80 | ae 80 


Hold time CP, to Dn Bf | 0.70 | 70 
Figs. 7, 8, 10 
Release time Rn» Sy t0 OP, Saas 


Release time MR, MS to CP, | 2.40 | | 2.40 | | 2.20 | 20 | 2.40 | | 2.40 | 


Pulse width HIGH 
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AC WAVEFORMS 


D,, INPUTS 


+1050 mV 


CP, CP, INPUTS 


+310 mV 


Q,, OUTPUTS 


Q,, OUTPUTS 


WF12440S 


Figure 5. Propagation Delay for Clock to Output and Transition Times 


+1050 mV 
MS, MR INPUTS 
Sn, Rn 
+310 mV 
tr 
(RELEASE 
TIME) 


CP, CP, INPUTS 
50% 


Q,, OUTPUTS 


Q,, OUTPUTS 


WF 12450S 


Figure 6. Propagation Delay for Sets and Resets to Outputs 


+1050 mV 
D,, INPUTS 
+310 mV 


+1050 mV 
CP, CP, INPUTS 
+310 mV 


WF 12460S 


Figure 7. Data Setup and Hold Times 
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TEST CIRCUITS AND WAVEFORMS 


NOTES: 
1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Voc, 
25uF | 0.1uF 0.01uF and 25uF from GND to Veg. (0.01 and 


+2.0V + 0.010V 


0.1uF capacitors should be NPO Ceramic or MLC 


PULSE type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 
L length should be kept to less than 1/4 inch (6mm). 

= 69), 10 (7) . All unused inputs should be connected to either 


L2 HIGH or LOW state consistent with the LOGIC 
SCOPE (12) 15 14(11) 4 SCOPE function required. 
CHANNEL A (15) 18 a CHANNEL B . All unused outputs are loaded with 502 to GND. 
. Ly and Lp are equal length 50 2 impedance lin es. 
(13) 16 = Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
(14) 17 the Scope, should not exceed 1/4 inch (6mm). 
. Ry =50Q terminator internal to Scope. 
(21) 24 . The unmatched wire stub between coaxial cable 
(20) 23 and pins under test must be less than 1/4 inch 
13 (10) (6mm) long for proper test. 
(22) 1 . CO. = Fixture and stray capacitance < 3pF. 
. Any unterminated stubs connected anywhere along 
(23) 2 the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
(3) 6 should not exceed 1/4 inch (6mm) in length (refer 
(24) 3 to section on AC setup procedure). 
8(5) 501) . All 50 Q resistors should have tolerance of + 1% or 
(2) 5 be tter. 
500 . Pin connections are for Flat Pack and in parenthe- 
(1) 4 ses for Ceramic DIP. 


(17) 20 
(16) 19 
(19) 22 


-2.5V + 0.010V 


TC05110S 


8. Test Circuit 
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PULSE 
GENERATOR 
SCOPE 
CHANNEL A 


February 27, 1986 


100231 


NOTES: 
+2.0V + 0.010V 1. Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+ 0.010V. 
2. Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01pF and 25uF from GND to Veg. (0.01 and 
| 25uF | O.1uF 0.1uF capacitors should be NPO Ceramic or MLC 
= type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 


length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 


La HIGH or LOW state consistent with the LOGIC 
14(11) 7 SCOPE function required. 
1 CHANNEL B . All unused outputs are loaded with 502 to GND. 


L; and Lp are equal length 50 22 impedance lin es. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 

. Ry =50Q terminator internal to Scope. 

13(10) . The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 

C. = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 50 Q resistors should have tolerance of + 1% or 
be tter. 

. Pin connections are for Flat Pack and in parenthe- 
ses for Ceramic DIP. 


M 
-~ EE 


5uF | O.01uF 


-2.5V + 0.010V 


TC05111S 


Figure 9. Maximum Clock Frequency (Toggle Mode) 


+1050 mV 


NEGATIVE PULSE 
+310 mV 


+1050mV 


POSITIVE PULSE 
+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 


Voci = Vec2 = +2.0V +0.010V, Veg =-2.5V + 0.010V, V7 = GND (OV) 


Family 
100K ECL 


7a0mV-p 07 «0.ins | 07 £0,106 


Figure 10. Input Pulse Definition 


7-251 
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DESCRIPTION 

The 100255 is a Quint Bidirectional ECL 
100K-to-TTL Translator. The ECL input/ 
outputs (I/OE,) are compatible with the 
temperature- and voltage-compensated 
ECL 100K series. |/OT, are TTL com- 
patible input/outputs. A mode control 
input selects the translation and the CE 
input enables the translation. 


M and CE are ECL inputs. 


January 30, 1986 


100255 
Translator 


Quint Bidirectional 100K-to-TTL Translator 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (-leE) 


105mA 


ORDERING CODE 


COMMERCIAL RANGE 
Voc1 = Vec2 = GND; Vcoc3 = +5V 
Vee = -4.2V to -4.8V, Tag =0°C to +85°C 


Ceramic DIP 100255F 


PIN DESCRIPTION 


[Md CUTTT Wode Sect ECL pot 


PIN CONFIGURATION LOGIC SYMBOL 


Vcec1 
V/OTo 
1/OT, 
V/OT2 
1/OT3 
1/OT4 
CE 


Vecs3 
LS10650S 


CD09000S 


Figure 1 Figure 2 


7-252 853-635 82179 
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Translator 100255 


LOGIC DIAGRAM 


1/Og4 1/OE3 V/Ocg2 1/Og4 a 
6 5 4 3 
Vec3 
haan #1 hak 7 i ” 
« tareeka 
7 ie i a aa ; 
rl} Lat) LAT LX 
. pore er ay “= 
1 12 


V/Or, V/Or3 /Or2 V/Or, Oro 


LDO05100S 


Figure 3 


FUNCTION TABLE 


Positive Logic: 

H = HIGH state (more positive voltage) = 1 
L = LOW state (more negative voltage) = 
X = Don't Care 

* ECL output in off state; Vo = Vr 

Z = High impedance TTL output. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted, these limits are specified over the operating ambient temperature range.) 


Wee Supply voltage (Voc1 = Voce = GND) 
VIN Input voltage (Vij should never be more negative than Veg) 
Tio Output sowes cuenta 
°C 


PTs Maximum jncton tempore ——SSC~“~*~*~‘“—RSC‘ NT 
Vout Voltage applied to output in HIGH output state 
Ts Storage temperature 
Ty Maximum junction temperature 


DC OPERATING CONDITIONS 


100K ECL 
PARAMETER 


Voc1; Voce Circuit ground zz 
Vee i | 42 | 
VEE Supply voltage (negative) when operating with 10K ECL family Lt 


Veg = -4.2V 
Ver =-4.5V 
Ver = -4.8V 
Vee =-4.2V 
Ver =-4.5V 
Ver = -4.8V 
Ver = -4.2V 
Ver = -4.5V 
Ver = -4.8V 
Veg = -4.2V 
Veg = -4.5V 
Ver = -4.8V 


HIGH level 


Vil input voltage 


HIGH level input 
threshold voltage 


VIHT Voci = Voce = GND 


LOW level input 
threshold voltage 


VILT Ta =0°C to +85°C 


LOW level 
input voltage 


Operating ambient temperature 


NOTE: 
When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values. 
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Translator 100255 


DC OPERATING CONDITIONS FOR TTL 


PARAMETER 


Supply voltage 


ra HIGH level input voltage 20 [TT 
Vib LOW level input voltage a eee eee 
IOH HIGH level output current a ee 


lot LOW level output current 
TA 


Operating ambient temperature 


DC ELECTRICAL CHARACTERISTICS Voc: = Voce = GND, Voc3 = + 5V, Veg =-4.2V +0.010V to -4.8V +0.010V, Ta = 0°C 


to +85°C unless otherwise specified! ° 


[paraweren «| wn | rye | wax | unt | ‘TEST GONDmiONS? 
wee==aav | =1008 || -070 | mv 

vn=0vcTTy 
Pvee=-aev | -1005 |_| -000 | mv 

vee=-a2v | -vo0s | [| |v 

vee=-aev | -ious | | iw 
vee=-0v | |_| =i mw 
vee=-4ev) | | -1010 | mv 

Piegnsaa | ee [fre | ov 

vee==aev [1000 [| =1600 | mv 


HIGH level ct Apply - -880mV + 5mV to each input one at 


ECL LOW input current some fw] | al + 5mV to each input one at 


HIGH level 


VOH output voltage 


HIGH level output 
threshold voltage 


VOHT 


Loading with 
25Q to -2.0V +0.010V 


LOW level output 


VOLT threshold voltage 


LOW level 


VoL output voltage 


AV a EN level 
An output voltage 0.035 V/V 
oe compensation 


LOW level 
output voltage 
compensation 


AVoL 
AVegE 


NOTES: 


1. The specified limits represent the ''worst case'' value for the parameter. Since these ''worst case" values normally occur at the temperature extremes, additional 
noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing. 

3. The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying 
power for at least 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the 
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4. 
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Translator 100255 


NOTES: 

Vimax  —Maximum HIGH level input voltage (the most positive Vj). 

Vint - HIGH level input threshold voltage. 

Vitt - LOW level input threshold voltage. 

Vitmin - Minimum LOW level input voltage (the most negative Vj). 

VoHmax — Maximum HIGH level output voltage (the most positive Voy) under the specified input and loading 
condition. 

VoHmin — Minimum HIGH level output voltage (the most negative Voy) under the specified input and loading 
condition. 

Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels. 

VoLT -— LOW level output threshold voltage with the inputs set to their respective threshold levels. 

Votmax — Maximum LOW level output voltage (the most positive Vo.) under the specified input and loading 
conditions. 

(-1475mV) (-1165mV) Votmin — Minimum LOW level output voltage (the most negative Vo.) under the specified input and loading 


( say conditions. 


Ves ~ Reference bias voltage. The internally generated reference voltage which is used to set the input 
and output threshold level. 


DF05430S 


a. ECL-to-TTL 


Votimax (-880mV) 


VoxHmin (-1025mV) 
Vout (-1035mV) 


ECL 100K 


Voxt (-1035mV) 
Votmax (-1620mV) 


Votmin (-1810mV) - 


(0.4V) (2.4V) (4.0V) 


Vict Vint 
(0.8V) (2.0V) 


DF05440S 


b. TTL-to-ECL 


Figure 4. Transfer Characteristics 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc: = Voce = GND, Voc3 = + 5V, Ver =-4.2V +0.010V to -4.8V +0.010V 


Ta= OC | Ta= 425°C | Ta= 405°C 
PARAMETER Pin | max | min | Max | TEST CONDITIONS 
teLH Propagation delay ; ; . 
teu. ECL I/O-to-TTL 1/0 | is alates 
teLH Propagation delay ‘ ; : 
toy, TTL I/O-to-ECL 1/0 | PIS BBP 


teLH Propagation delay ; : 

teHL CE to ECL I/O : : é Figs. 7, 8, 8 
tTLH Transition time ECL 2 : , : 

try, 20% to 80%, 80% to 20% FIGS. 10 8 
tTLH Transition time TTL 0.75 ; ; Fj 6 9 
try, 20% to 80%, 80% to 20%| 0.75 fap 
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Translator 100255 


AC ELECTRICAL CHARACTERISTICS 
Ceramic DIP Vcc; = Voce = GND, Veg =-5.2V +5% 


Ta= +85°C 
enrewrtal jin | ax | main [won | win [wax | OU | 


tpLH Propagation delay 7.00 7.00 7.00 Figs. 5. 8. 9 
tpy_ ECL 1/O-to-TTL 1/0 7.00 7.00 7.00 ial 
tPLH Propagation delay 8.00 8.00 8.00 Figs. 6. 8. 9 
tpy. TTL 1/O-to-ECL 1/0 8.00 8.00 8.00 ae Be 
teLH Propagation delay 8.00 8.00 8.00 Fias. 7.8.9 
tpy_ «CE to ECL I/O 8.00 8.00 8.00 gS fy & 
tTLH Transition time ECL 0.75 0.75 0.75 Fias. 6. 9 
try, 20% to 80%, 80% to 20%| 0.75 0.75 0.75 ee 
tTLH Transition time TTL 0.75 1.00 1.00 Fias. 6. 9 
try, 20% to 80%, 80% to 20%| 0.75 1.00 1.00 ee os 


AC WAVEFORMS 


<+—7+ 0.ins 


OTTL ATTENUATED OUTPUT 


tTLH 


tTHL 
WF11900S 


Figure 5. Waveforms Interface ECL to TTL 


Oect 


WF11910S 


Figure 6. Waveforms Interface TTL to ECL 


TS ET OG SEO MRAM Rerleets Roe kek) SoS E, 


\ 


Oect 
Ra ORE! ORS NG iA SR Loa et 


WF11920S 


Figure 7. Waveforms CE to ECL Outputs 
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Translator 


TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


~<—|,—» 
SCOPE 
CHANNEL A a 


+2.0V+0.010V 


+7.0V +0.010V 


| 25 uF 0.1pF | 


SCOPE 
CHANNEL B 


Product Specification 


100255 


NOTES: 


As 


2. 


Voc1 = Voce = +2V +0.010V, Veg =-3.2V 
+0.010V. 

Decoupling 0.1uF and 25uF from GND to Vcc, 
0.01nF and 25uF from GND to Veg. (0.01 and 
0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 

All unused outputs are loaded with 502 to GND. 
L; and Lo are equal length 5022 impedance lines. 


the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Ry = 50Q2 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance < 3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 

. All 50Q resistors should have tolerance of + 1% or 
better. 

. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


. L3, the distance from the DUT pin to the junction of 
m | 


+7.0V +0.010V 


+2.0V +0.010V 


— 2.5V +0.010V 


TCO5860S 


a ECL ~~ TTL 


Figure 8. Test Circuit 


NOTES: 
1. Voor = Voc2 = +2V +0.010V, Veg = -3.2V 
+0.010V. 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
25 uF 0.1,F 0.01pF and 25uF from GND to Veg. (0.01 and 


+2.0V +0.010V +7.0V +0.010V 


| 25 uF 0.1pF | 


0.1uF capacitors should be NPO Ceramic or MLC 

PULSE type). Decoupling capacitors should be placed as 
GENERATOR close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
function required. 
All unused outputs are loaded with 502 to GND. 
Ly; and Ly are equal length 5082 impedance lines. 
Lg, the distance from the DUT pin to the junction of 
the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
Rr = 5022 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 


8 
. All 50Q resistors should have tolerance of + 1% or 
25uF 0.01uF better. 


. Pin connections are for Flat Pack and in 
parentheses for Ceramic DIP. 


SCOPE SCOPE 
CHANNEL B CHANNEL A 


— 2.5V +0.010V 


TCO5850S 


b. ECL ~ ECL 


Figure 8. Test Circuit (Continued) 
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Translator 400255 


NOTES: 
1. Veo = Veo = + +0.01 =-3.2V 
+2.0V +0.010V +7.0V +0.010V iO Diol CC2 ov SRO, Nee OSs 


2. Decoupling 0.1uF and 25uF from GND to Vcc, 
To ral 0.01uF and 25uF from GND to Veg. (0.01 and 
25 uF O.1MF =e 0.1uF capacitors should be NPO Ceramic or MLC 
type). Decoupling capacitors should be placed as 
close as physically possible to the DUT and lead 
length should be kept to less than 1/4 inch (6mm). 
All unused inputs should be connected to either 
HIGH or LOW state consistent with the LOGIC 
a function required. 
aE 4. All unused outputs are loaded with 502 to GND. 
dele HOR eiiceiciaamas 5. Ly and Lo are equal length 5022 impedance lines. 
OE, L3, the distance from the DUT pin to the junction of 
110E, the cable from the Pulse Generator and the cable to 
the Scope, should not exceed 1/4 inch (6mm). 
110E, . Rr =50Q2 terminator internal to Scope. 
The unmatched wire stub between coaxial cable 
and pins under test must be less than 1/4 inch 
(6mm) long for proper test. 
C, = Fixture and stray capacitance <3pF. 
Any unterminated stubs connected anywhere along 
the transmission line between the Pulse Generator 
and the DUT or between the DUT and the Scope 
should not exceed 1/4 inch (6mm) in length (refer 
to section on AC setup procedure). 


. All 50Q resistors should have tolerance of + 1% or 
25 uF 0.01,.F better. 


= = . Pin connections are for Flat Pack and in 


PULSE 
GENERATOR 


WOE, 


25Vs000V parentheses for Ceramic DIP. 


TC05840S 


c. TTL ~ ECL 


Figure 8. Test Circuit (Continued) 


NEGATIVE PULSE 


+1050mV 
POSITIVE PULSE 


+310mV 


WF 12290S 


INPUT PULSE REQUIREMENTS 
Voec1 = Veco = +2.0V +0.010V, Veg =-2.5V +0.010V, Vz = GND (0V) 


Figure 9. Input Pulse Definition 
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Signetics 


Bipolar Memory Products 


All ECL RAMs described in this section are 
desiged with our advanced oxide-isolated 
process. This process provides the perfor- 
mance characteristics neccessary for today's 
ECL RAMs. Current designs manufactured 
with this process have demonstrated excel- 


March 1986 


ECL RAM 
Overview 


lent results when subjected to alpha particle 
tests, with the latest test resulting in over 4 
million device hours with zero soft failures. 


Each of the configurations, (256 < 4, 4K x 1 
and 1K X 4) are compatible with 10K and 


8-3 


100K logic levels through the application of a 
mask option. 


Performance of these devices allows applica- 
tions such as high-speed buffers, scratch 
pad, cache memory and other ECL high- 
speed data processing. 
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DESCRIPTION 

The 10422B device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratchpad, control, and buffer 
storage applications. The 10422B is 
available in a slimline 24-pin dual-in-line, 
flat or leadless package. This circuit may 
be reconfigured as 512 X 2 or 1024 X 1 
organization by utilizing the block select 
feature. Each block has its own LOW 
active block select to enable the output. 
Write enable LOW active enables the 
write function in selected blocks. The 
memory has eight Address inputs, four 
Data inputs, four Block Select inputs, 
one Write Enable input and four Data 
outputs. The Open Emitter outputs have 
a 50Q2 drive capability. The input pull- 
down resistor to Vcc is 50,0002 typical 
for the block selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


DECODER/ 


DRIVER 
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1K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words X 4 bits organization 


e Fully compatible with 10K series 
ECL families 


e Address access time: 
- 10422B, 10ns max. 


e Low power dissipation of 
0.8mW/bit 


e Operating temperature: 
0°C to +75°C (ambient) 

e Block select allows variable 
organization 


APPLICATIONS 
e High-speed scratchpad 
e Control and buffer storage 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER 


PIN CONFIGURATION 


F PACKAGE 


CD04990S 


RATING 


VEE Supply voltage +0.5 to -7 


VIN Input voltage 
lo Output current 


mA 


Ta Operating ambient temperature 0 to +75 


Ty Operating junction temperature 


TstcG Storage temperature 


-55 to +150 


SENSE/WRITE SENSE/WRITE SENSE/WRITE SENSE/WRITE 
AMP AMP AMP AMP 


DO, Di, BS, 


OO 
DO, Di, BS, DO, Di, BS, 
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1K-Bit ECL Bipolar RAM (256 xX 4) 10422B 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual-In-line 
400mil wide 24-pin meee © 


DC ELECTRICAL CHARACTERISTICS Vee =-5.2V+5%, R_ = 502 to -2V 


PARAMETER TEST CONDITIONS 
Input voltage 
Output voltage 


Threshold HIGH 
VOLT Threshold LOW 


Input current 
hy High 
lie Low 
lit BS 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2Vt 5%, Ri, = 502 to -2V, Ta =0°C to +75°C 


PARAMETER 


taa Address access time 


twew Write pulse width Z 
twr Write recovery time 


tWHA Address hold time 


twHBs Block select hold time 


ae 
2 
ee 
ae 


twsp Data setup time 
t Output fall time 
tr Output rise time 


Capacitance 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (256 x 4) 10422B 


TRUTH TABLE 


INPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L=LOW voltage level 
X = Don't Care 

N = Blocks 1-4 


TIMING DIAGRAMS 


WF12180S 


WF07010S 


All timing measurements referenced to 50% of input levels. 
Input Levels 


WF12190S 


WF12210S 


Read Mode 
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DESCRIPTION 

The 10422C device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratch pad, control, and buffer 
storage applications. The 10422C is 
available in a slimline 24-pin dual-in-line, 
flat or leadless package. This circuit may 
be reconfigured as 512 * 2 or 1024 X 1 
organization by utilizing the block select 
feature. Each block has its own LOW 
active block select to enable the output. 
Write enable LOW active enables the 
write function in selected blocks. The 
memory has eight Address inputs, four 
Data inputs, four Block Select inputs, 
one Write Enable input and four Data 
outputs. The Open Emitter outputs have 
a 50Q2 drive capability. The input pull- 
down resistor to Vcc is 50,000Q2 typical 
for the block selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 
DECODER/ 
DRIVER 
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10422C 
14K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES PIN CONFIGURATION 

e 256 words X 4 bits organization 

e Fully compatible with 10K series 
ECL families 

e Address access time: 
- 10422C, 7ns max 

e Low power dissipation of 0.8mW/ 
bit 

e Operating temperature: 0°C to 
+75°C (ambient) 

e Block select allows variable 
organization 


F PACKAGE 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


CD04990S 


ABSOLUTE MAXIMUM RATINGS 


VIN Input voltage 

lo Output current 
Operating junction 
Storage 


256 x 4-BIT CELL ARRAY 
BLOCK 2 BLOCK 3 


SENSE/WRITE SENSE/WRITE 
AMP AMP 


DO, Di, BS, 


ITE | SENSE/WRITE 
AMP 
DO, DI, BS, DO, DI, BS, 


BD01850S 


OO 
DO, Di, BS, 
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1K-Bit ECL Bipolar RAM (256 x 4) 10422C 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin 104220 F 


DC ELECTRICAL CHARACTERISTICS Ve; =-5.2V+5%, R_ = 502 to -2V 


PARAMETER TEST CONDITIONS 


Input voltage 
Vin High 
VIL Low 


Output voltage 

VoH High 

VoL Low 

VOHT Threshold HIGH 
VOLT Threshold LOW 


Input current 
hy High 
ie Low 
ie BS 


lee Supply current 


NOTES: 

1. Voltages are defined with respect to ground, pins 1 and 24. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2Vt 5%, Ry, = 502 to -2V, Ta =0°C to +75°C 


PARAMETER 


Capacitance 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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1K-Bit ECL Bipolar RAM (256 x 4) 10422C 


TRUTH TABLE 


INPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 

N = Blocks 1-4 


TIMING DIAGRAMS 


OUTPUTS 
L 
L 
L 
Dout 


WF07000S 


t = ty =0.7ns 
WFO7010S 
NOTE: 


All timing measurements referenced to 50% of input levels. 
Input Levels 


WF07020S 


WF07040S 


Read Mode 


March 1986 8-10 


signefics 


Bipolar Memory Products 


DESCRIPTION 

The 10470A device is a 4096 words by 1 
bit fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines, and an active LOW Chip Select 
input. 


The 10470A is compatible with the 10K 
ECL families and includes on-chip volt- 
age compensation for improved noise 
margin. 

Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


VEE Supply voltage 


VIN 
lo Output current 
Ta 


Operating 


BLOCK DIAGRAM 


Aso X DECODER/ 


AsO DRIVER 
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PARAMETER RATING 


10470A 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 

e Organization: 4096 words by 1 
bit 

e Fully compatible with 10K ECL 
families 

e Operating temperature: 0°C to 
+75°C 

e Address access time: 
- 10470A: 15ns max 


e Low supply current of 150mA 
max 


e Read cycle time 
- 10470A: 15ns 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


+0.5 to -7 


OP 
O> 
Fa 
= 


PIN CONFIGURATION 


F PACKAGE 


TOP VIEW 


CDO05000S 


Y DECODER 


64 x 64 CELL ARRAY 


SENSE AMP OUTPUT BUFFER 


8BD01860S 
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A4K-Bit ECL Bipolar RAM (4096 x 1) 10470A 


ORDERING CODE 


DESCRIPTION ORDER CODE 


10470A F 


PARAMETER 


Input voltage 

ViH High 

VIL Low 

Output voltage 

VOH i 

VoL 

VOHT Threshold HIGH 
VOLT Threshold LOW 


Input current 
NH High 
lie Low -50 
Nie CS 0.5 


NOTES: 

1. Voltages are defined with respect to ground, pin 18. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -5.2V+5%, Ry =50Q to -2V, Ta = 0°C to +75°C 


PARAMETER 


Capacitance 
Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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A4K-Bit ECL Bipolar RAM (4096 x 1) 10470A 


TRUTH TABLE 


INPUTS 
__ OUTPUTS 
cs | we | Ow 


Disable H L 
Write 0 L L 
Write 1 L L 
Read L Dout 


NOTES: 

H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


WF07050S 


WF07010S 


All timing measurements referenced to 50% of input levels. 
Input Levels 


WF07060S 
WF07070S 


Read Mode 
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Bipolar Memory Products 


DESCRIPTION 

The 10474A device is a 1024 words by 4 
bits fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines. 


The 10474A is compatible with the 10K 
ECL families and includes on-chip volt- 
age compensation for improved noise 
margin. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


BLOCK DIAGRAM 


X DECODER/ 


DRIVER 


March 1986 


[~SPaRAWETER ——=SSS«|SCRATING [| —OUNTT 


10474A 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 

e Organization: 1024 words by 4 
bits 

e Fully compatible with 10K ECL 
families 

e Operating temperature: 0°C to 
+75°C 

e Address access time 
- 10474A: 15ns max 


e Low supply current of 210mA 
max 


e Read cycle time: 
- 10474A: 15ns 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


ITE SENSE/WRITE 


PIN CONFIGURATION 


F PACKAGE 


TOP VIEW 
CD05020S 


SENSE/WRITE SENSE/WRITE 


O O 
Di, DO, Di, DO, 


Di, DO, Di, 
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4K-Bit ECL Bipolar RAM (1024 x 4) 10474A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin era 


DC ELECTRICAL CHARACTERISTICS Vee = -5.2V+5%, R, = 50 to -2V 


PARAMETER TEST CONDITIONS 


Input voitage 
Vin High 
ViL Low 
Output voltage 
VOH 


Threshold HIGH 
Threshold LOW 


VOHT 
VoLt 


High 
Low 


-50 -50 -50 
= 5 0.5 == 5 
NOTES: 


1. Voltages are defined with respect to ground, pins 1 and 24. 


2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC inputs apply after thermal equilibrium has been established. 
4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -5.2V+5%, RL = 502 to -2V, Ta = 0°C to +75°C 


PARAMETER 


Capacitance 
Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (1024 x 4) N0474A 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


ae 
OUTPUTS 
L 
L 
L 
Dout 


WF07050S 


t-=t;=0.7ns 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 
Input Levels 


WF07060S 
WFO07070S 


Read Mode 
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DESCRIPTION 

The 100422B device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratchpad, control, and buffer 
storage applications. The 100422B con- 
tains voltage and temperature compen- 
sation circuits making it 100K family 
compatible. The 100422B is available in 
a slimline 24-pin dual-in-line package. 
This circuit may be reconfigured as 
512 X 2 or 1024 X 1 organization by 
utilizing the block select feature. Each 
block has its own LOW active block 
select to enable the output. Write enable 
LOW active enables the write function in 
selected blocks. The memory has eight 
Address inputs, four Data inputs, four 
Block Select inputs, one Write Enable 
input and four Data outputs. The outputs 
require external resistance terminations 
as they are not terminated internally 
through resistance to the Vee supply 
voltage. The input pull-down resistor to 
Vee is 50,0002 typical for the block 
selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 


DECODER/ 


DRIVER 


March 1986 


100422B 
1K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words X 4 bits organization 


e Fully compatible with 100K series 
ECL families 

e Address access time: 
- 100422B: 10ns max. 

e Low power dissipation of 
0.8mW/bit 

e Operating temperature: 
0°C to +85°C 

e Block select allows variable 
organization 


PIN CONFIGURATION 


F PACKAGE 


APPLICATIONS 
e High-speed scratchpad 


e Control and buffer storage 
TOP VIEW 


CD04980S 


ABSOLUTE MAXIMUM RATINGS 


[—SARAMETER 
"Ves Supply vottage——SSSC*dtCSC* OB WW 7 
[Vin Input vote ———SSSS~dtCSSC«* 

To Output ourent ———SSSCSC~—~sSC“‘~‘“ OSSC*dSC‘i ACS 
[Tx Operating ambient temperature 

[t) Operating junction temperature 

[Tera Storage temperate 


RATING 


256 x 4-BIT CELL ARRAY 
BLOCK 2 ! BLOCK 3 


SENSE/WRITE SENSE/ WRITE 
AMP AMP 


O 
DO, DI, BS, 


ITE | SENSE/WRITE 
AMP 
DO, Di; BS, DO, Di, BS, 


BD01850S 


DO, DI, BS, 


Signetics Bipolar Memory Products Preliminary Specification 


1K-Bit ECL Bipolar RAM (256 xX 4) 100422B 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual-in-line 
400mil wide 24-pin 1O04EeR F 


DC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5V+5%, Ry = 502 to -2V, Ta =0°C to 85°C 


PARAMETER TEST CONDITIONS 


Input voltage 
Vit Low 
ViH High 


Output voitage 
VoL Low 


VOoH High 
VoLT Threshold LOW 
VOHT Threshold HIGH 


Input current 
lit Low 
lie BS 
li High 


Supply current 


NOTES: 

1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V+ 5%, Ri = 502 to -2V, Ta =0°C to 85°C 


PARAMETER 


[wo SSSSte sable me SP 
(wate reoveny tne 
Opt atime —SSC*dSCS 
Se 


Capacitance 


Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 


March 1986 8-18 


Signetics Bipolar Memory Products 


4K-Bit ECL Bipolar RAM (256 x 4) 


TRUTH TABLE 


INPUTS 


OUTPUTS 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 

N = Blocks 1-4 


TIMING DIAGRAMS 


t,=t;=0.7ns 


WF07010S 


All timing measurements referenced to 50% of input levels. 
Input Levels 


WF12190S 


Read Mode 
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100422B 


WF12180S 


WF12200S 


Signetics 


Bipolar Memory Products 


DESCRIPTION 

The 100422C device is a 256-word by 4- 
bit, fully encoded ECL Read/Write Ran- 
dom Access Memory designed for high- 
speed scratch pad, control, and buffer 
storage applications. The 100422C con- 
tains voltage and temperature compen- 
sation circuits making it 100K family 
compatible. The 100422C is available in 
a slimline 24-pin dual-in-line package. 
This circuit may be reconfigured as 
512 X 2 or 1024 X 1 organization by 
utilizing the block select feature. Each 
block has its own LOW active block 
select to enable the output. Write enable 
LOW active enables the write function in 
selected blocks. The memory has eight 
Address inputs, four Data inputs, four 
Block Select inputs, one Write Enable 
input and four Data outputs. The outputs 
require external resistance terminations 
as they are not terminated internally 
through resistance to the Vee supply 
voltage. The input pull-down resistor to 
Vee is 50,000Q2 typical for the block 
selects. 


Ordering information can be found on 
the following page. 


BLOCK DIAGRAM 


X= 


DECODER/ 


DRIVER 


March 1986 


100422C 
1K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 
e 256 words 4 bits organization 


e Fully compatible with 100K series 
ECL families 

e Address access time: 
- 100422C: 7ns max 

e Low power dissipation ci 0.8mW/ 
bit 

e Operating temperature: 0°C to 
+85°C 

e Block select allows variable 
organization 


PIN CONFIGURATION 


F PACKAGE 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


CD04980S 


ABSOLUTE MAXIMUM RATINGS 


VEE Supply voltage 
VIN Input voltage 


lo Output current 


Ta Operating 


Operating junction 


Storage 


256 x 4-BIT CELL ARRAY 
BLOCK 2 BLOCK 3 


SENSE/WR 
AMP 


SENSE/WRITE SENSE/WRITE SENSE/WRITE 
AMP AMP AMP 


DO, DiI, BS, 


b 


DO, Di, BS, 


BDO01850S 


DO, Di, BS, DO; Diz BS, 
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4K-Bit ECL Bipolar RAM (256 x 4) 100422C 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin Li cell 


DC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5Vt 5%, Ry = 502 to -2V, Ta =0°C to 85°C 


PARAMETER TEST CONDITIONS 


Input voltage 
ViL Low 
Vin High 


Output voltage 
VoL Low 


VoH High 
VOLT Threshold LOW 
VOHT Threshold HIGH 


Input current 


NOTES: 

1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Vec = OV, Veg = -4.5Vt5%, R, = 502 to -2V, Ta =0°C to 85°C 


PARAMETER 


Capacitance 
Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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1K-Bit ECL Bipolar RAM (256 X 4) 100422C 


TRUTH TABLE 


INPUTS 
es | we [ow | 


Disable H X X L 
Write 0 L L i. L 
Write 1 L L H L 
Read L H X Dout 


NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

N = Blocks 1-4 


TIMING DIAGRAMS 


WF07000S 


t,=t;=0.7ns 


WF07010S 


All timing measurements referenced to 50% of input levels. 
input Levels 


WF07020S WF07030S 


Read Mode 
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DESCRIPTION 

The 100470A device is a 4096 words by 
1 bit fully decoded Read/Write Random 
Access Memory, designed for high 
speed scratch pad, control, and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines, and an active LOW Chip Select 
Input. 


The 100470A is compatible with the 
100K ECL families and includes on-chip 
voltage and temperature compensation. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


BLOCK DIAGRAM 


X DECODER/ 


DRIVER 


March 1986 


* 
lo 
Ta 


100470A 


4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES 

e Organization: 4096 words by 1 
bit 

e Fully compatible with 100K ECL 
families 

e Operating temperature: 0°C to 
+ 85°C 

e Address access time: 
- 100470A: 15ns max 


e Low supply current of 150mA 
max 


e Read cycle time: 
- 100470A: 15ns max 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


Y DECODER 


64 x 64 CELL ARRAY 


SENSE AMP OUTPUT BUFFER 
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PIN CONFIGURATION 


F PACKAGE 


CDO05000S 
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4K-Bit ECL Bipolar RAM (4096 x 1) 100470A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
300mil wide 18-pin seater 


DC ELECTRICAL CHARACTERISTICS Vcc = OV, Veg = -4.5V+5%, Ry, = 502 to -2V, Ta =0°C to 85°C 


PARAMETER TEST CONDITIONS 


Input voltage 
Vit Low 
Vin High 


Output voitage 
VoL Low 


Vox High 
VOLT Threshold LOW 
Vout Threshold HIGH 


Input current 
Ne Low 
lie cS 
lH High 


NOTES: 

1. Voltages are defined with respect to ground, pin 18. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V+ 5%, Ri = 502 to -2V, Ta =0°C to 85°C 


LIMITS 
PARAMETER 


Capacitance 
Input 
Output 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (4096 x 4) 


TRUTH TABLE 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


March 1986 


INPUTS 
OUTPUTS 


L. 

L 

i 
Dout 


WF07010S 


NOTE: 
All timing measurements referenced to 50% of input levels. 


Input Levels 


WFO07060S 


Read Mode 
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100470A 


WF07030S 
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DESCRIPTION 

The 100474A device is a 1024 words by 
4 bits fully decoded Read/Write Ran- 
dom Access Memory, designed for high 
speed scratch pad, control, and buffer 
storage applications. The device also 
includes full address decoding, on-chip 
separate data in and noninverting data 
out lines. 


The 100474A, with its voltage and tem- 
perature compensation, is compatible 
with the 100K ECL families. 


Ordering information can be found on 
the following page. 


ABSOLUTE MAXIMUM RATINGS 


BLOCK DIAGRAM 


X DECODER/ 


DRIVER 


March 1986 


tee 


100474A 
4K-Bit ECL Bipolar RAM 


Preliminary Specification 


FEATURES PIN CONFIGURATION 

e Organization: 1024 words by 4 
bits 

e Fully compatible with 100K ECL 
families 

e Operating temperature: 0°C to 
+85°C 

e Address access time: 
- 100474A: 15ns max 

e Low supply current of 210mA 
max 

e Read Cycle time: 
- 100474A: 15ns 


F PACKAGE 


APPLICATIONS 
e High speed scratch pad 


e Control and buffer storage 


CD05010S 


dc 
A 
°C 


Y = DECODER/ DRIVER 
| | | 
| | | 
| 1024 x 4-BIT CELL ARRAY | 


SENSE/WRITE SENSE/ WRITE SENSE/WRITE SENSE/WRITE 


O) e@ ® 
DO, Di, DO, Di, DO, Di, DO, Di, 


BD01870S 
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4K-Bit ECL Bipolar RAM (1024 x 4) 100474A 


ORDERING CODE 


DESCRIPTION ORDER CODE 
Ceramic Dual Inline 
400mil wide 24-pin Tabara F 


DC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5V+5%, Ri = 502 to -2V, Ta =0°C to 85°C 


LIMITS 


ums 
min [typ [ max | 


PARAMETER TEST CONDITIONS 


Input voitage 
Vit Low 
ViH High 


Output voitage 
VoL Low 
Vou High 
VOLT Threshold LOW 
VOHT Threshold HIGH 


Input current 
= Mi -50 
BS +0.5 ai 
i = 220 


Ties Supp owrent——SSSC*dSCSSCSCSCSSSSST 2 


NOTES: 

1. Voltages are defined with respect to ground, pins 6 and 7. 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min. 
3. DC limits apply after thermal equilibrium has been established. 

4. For current measurement, maximum is defined as the maximum absolute value. 


AC ELECTRICAL CHARACTERISTICS Voc = OV, Veg = -4.5Vt 5%, Ri = 502 to -2V, Ta =0°C to 85°C 


PARAMETER 


me — 
<i et a 
[Ties Chip select access tine | 
[Two Wte disable me Sd 
[Twa We pulse wit SSO 
[wa We covery med 
[Twin Areas noid ine —SSSC*dCO 
[Twieg Chip solect holt ime —SSSCdCOC 
[twp ata hod ime —SSSCSC~iCSCi 
Cs 
C3 
Cs 
aan 
eal 


Capacitance 
Cin Input 
Output 


— 
oO 


8 pF 
8 


NOTES: 

1. AC limits apply after thermal equilibrium has been established. 

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min. 

3. Output fall and rise times are measured between 20% and 80% points. 

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level. 
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4K-Bit ECL Bipolar RAM (1024 x 4) 


TRUTH TABLE 


INPUTS 
owe [ow | 


Disable 
Write 0 
Write 1 
Read 


NOTES: 

H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


TIMING DIAGRAMS 


March 1986 


L. 

L 

L 
Dout 


WF07010S 


All timing measurements referenced to 50% of input levels. 
Input Levels 


WF07060S 


Read Mode 


8-28 
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Preliminary Specification 


100474A 


WF07030S 
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signeftics Package Outlines 
and Soldering 


Recommendations 


ECL Products 


INTRODUCTION ode to measure the change in junction 5. Index in top center denotes lead No. 1 for 
The following information applies to all pack- temperature due to a known power appli- Plastic Dual-in-Line packages. 
ages unless otherwise specified on individual cation. The substrate diode of a bipolar 6 Body dimensions do not include molding 
package outline drawings. technology device is generally the diode flash. 

used in these tests. Die size and test . 
General environment have significant effects on Ceramic DIP and Flat Pack 
1. Dimensions are shown in metric units thermal resistance values. 7. Lead material: Alloy 42, Tin-plated or 


(Millimeters) and English units (Inches). solder (60% Sn/40% Pb) dipped. 


2. Thermal resistance values are deter- deeds DIP KC All id 3% 8. Body material: Alumina with glass seal at 
mined by temperature-sensitive parame- ; Sareea “Gi sera oy, solder (63% leads. 
ter (TSP) method. This method uses the sais see 9. Lid material: Alumina, glass seal. 


forward voltage drop of a calibrated di- 4. Body material: Plastic (Epoxy). 


ECL PACKAGE OUTLINES 


NUMBER PACKAGE |PACKAGE|.HERMAL | pic size TEST CONDITIONS 
PACKAGE PACKAGE RESISTANCE 
ORDERING! OUTLINE (SQUARE 
TYPE FEATURE Brakic ai Test en 
(°C/W) Ambient 


Plastic Lead Still air Device in Textool ZIF 
(Copper 16-pin seas NJ1 86/43 2,500 at room socket with 0.040 inch, 
Leadframe) ore temp. stand-off. Accuracy: + 15% 


16-pin a 100/NA 5,000 Still air Device in Textool ZIF 
Ceramic nti at room socket with 0.040 inch, 
24-pin <— 72/NA 5,000 temp. stand-off. Accuracy: + 15% 


po Still air Device in Textool ZIF 
Ceramic 18-pin F FK1 73/27 10,000 at room socket with 0.040 inch, 
row 
temp. stand-off. Accuracy: +15% 
centers 
Still air Device in Texttool 
Flat pack 24-pin Y YN1* 130/NA 5,000 


at room socket with plastic 
temp. carrier. Accuracy: + 15% 
* = Package outline not available at time of publication 
NA = Characteristics not available at time of publication 


March 1986 9-3 


Signetics ECL Products 


Package Outlines and 
soldering Recommendations 


10. Package Symbolization for Plastic and Ceramic DIP, Top Side 
Basic Part Number 


Package Designator 
N = Plastic DIP 
F = Cerdip 
Y =Flat Pack 


Special Processing Code (B = Burn-in) 


10100N B 
SVV8512 BK 


Lead No. 1 Seal Period Code 


Assembly Part Revision (''-'' if no part Revision) 


Signetics Logo Date Code (86 = Last 2 digits of calendar year, 12 = 12th week) 


Assembly Plant Test Plant 
P = Orem (Utah) P = Orem (Utah) 
V = SigThais (Thailand) V = SigThais (Thailand) 


J=RTC (France) 


11. Package Symbolization for Flat Pack Top Side 


Basic Part Number 


Package Designator 
N = Plastic DIP 
F = Cerdip 
Y = Flat Pack 


Special Processing Code (B = Burn-in) 


100101Y B 
SVV8512 BK 


Lead No. 1 Seal Period Code 


Assembly Part Revision (''-"' if no part Revision) 


Signetics Logo Date Code (86 = Last 2 digits of calendar year, 12 = 12th week) 


Assembly Plant Test Plant 
P = Orem (Utah) P = Orem (Utah) 
V = SigThais (Thailand) V = SigThais (Thailand) 


J=RTC (France) 
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Package Outlines and 
soldering Recommendations 


FK1 18-PIN CERDIP (300mil Wide) 


.098 (2.49) 


aaa 012 (0.30) 


.098 (2.49) 
012 (.30) 


306 (7.77) 
.285(7.24) 


_ 100 (2.54) BSC 


915 (23.24) 
882 (22.40) 


.058 - .47) 


.070 (1.78) 
050 (1.27) 


.200 (5.08) 
165 (4.19) 


165 (4.19) 
125 (3.18) 
ae S 


| 028 (5)_ TT TE]oeL ow 125 


.015 (.38) 


FN2 24-PIN CERDIP (400mil Wide) 


-103 (2.62) 
.030 (.76) 


a | 100 2.54 BSC 


1.228 1.228 (31.19) 19) 


070 (1.78) ': 183 1.183 (30.05) 05) 


.050 (1.27) 
ae 


SEATING 
PLANE 


023 (.58) 
015 (.38) 


il GORE) 


March 1986 


NOTES: 

1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

2. Dimensions and tolerancing per ANSI Y14.5M —- 1982. 

3. 'T", "D", and ''E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #18 when viewed from the top. 


320 (8.13) 


.290 (7.37) 
(NOTE 4) 


175 (4.45) | tt | 


145 (3.68) 


035 (.89) 
.020 (.51) 


.015 (.38) 
.010 (.25) 


.103 (2.62) 
.030 (.76) 


.380 (9.65) 
355 (9.02) 


175 (4.45) 
145 (3.68) 


.200 (5.08) 
-165 (4.19) 


165 (4.19) 
.125 (3.18) .035 (.89) 


020 (.51) 


.015 (.38) 
010 (.25) 


300 (7.62) 
(NOTE 4) 


.395 (10.03) 
“300 (7.62) 


PO00470S 


aap eae 

1. Controlling dimension: inches. Millimeters are shown in 
parentheses. 

. Dimensions and tolerancing per ANSI Y14.5M - 1982. 

."T', "D", and "E" are reference datums on the body 
and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 


.420 (10.67) 


390 (7.36) 
(NOTE 4) 


—— 


—a 


BSC 
400 (10.16) 
(NOTE 4) 
495 (12.57) 
“400 (10.16) 


i 
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Package Outlines and 
Soldering Recommendations 


NJ1 16-PIN PLASTIC DIP (300mil Wide) 


-10) NOTES: 


ts 


2. 


.255 (6.48) 
245 (6.22) 


100 2.54 (BSC) 
757 (19.23) 


-746 (18.95) CORNER 
064 (1.63) LEAD 322 (8.18) 


—— OPTION 
045 (1.14) (4 PLACES) ra ee 


160 (4.06) 125 (3.18) 


115 (2.92) 


.135 (3.43) 
papi 
LANE .035 (.89) 


.138 (3.51) cilia 300 (7.62) 


-120 (3.05) 
022 (.56) (NOTE 5) 


: 01 : 
———— {SI TIE(D@I_.010 (25) @] es 395 (10.03) 
.017 (.43) .010 (.25 ) .300 ( 7.62) 
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Controlling dimension: inches. Metric are shown in 
parentheses. 

Package dimensions conform to JEDEC specification 
MS-001-AA for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 


. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
."T', "D" and "E" are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 


. These dimensions measured with the leads constrained 


to be perpendicular to plane T. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #16 when viewed from the top. 
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Signetics Numerical Index 


ECL Products 


10K SERIES 


10100 
10101 
10102 
10103 
10104 
10105 
10106 
10107 
10108 
10109 
10110 
10111 
10113 
10114 
10115 
10116 
10117 
10118 
10119 
10121 
10123 
10124 
10125 
10130 
10131 
10132 
10133 
10134 
10135 
10136 
10137 
10141 
10158 
10159 
10160 
10161 
10162 
10164 
10165 
10171 
10172 
10173 
10174 
10175 
10176 
10179 
10180 
10181 
10188 
10189 
10192 
10210 
10211 
10216 
10231 
10422B 
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10422C 
10470A 
10474A 


100K SERIES 


100101 
100102 
100107 
100112 
100113 
100114 
100117 
100118 
100122 
100123 
100124 
100125 
100126 
100131 
100136 
100141 
100145 
100150 
100151 
100155 
100158 
100160 
100163 
100164 
100165 
100166 
100170 
100171 
100175 
100179 
100180 
100181 
100231 
100255 
100422B 
100422B 
100470A 
100474A 
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Signetics ECL Products 


Sales Offices 


SIGNETICS 
HEADQUARTERS 


811 East Arques Avenue 
P.O. Box 3409 
Sunnyvale, 
California 94088-3409 
Phone: (408) 991-2000 


ALABAMA 
Huntsville 
Phone: (205) 830-4001 


ARIZONA 
Phoenix 
Phone: (602) 265-4444 


CALIFORNIA 
Canoga Park 
Phone: (818) 340-1431 


Irvine 
Phone: (714) 833-8980 
(213) 588-3281 


Los Angeles 
Phone: (213) 670-1101 


San Diego 
Phone: (619) 560-0242 


Sunnyvale 
Phone: (408) 991-3737 


COLORADO 
Aurora 
Phone: (303) 751-5011 


CONNECTICUT 
Brookfield 
Phone: (203) 775-6888 


FLORIDA 
Clearwater 
Phone: (813) 796-7086 


Ft. Lauderdale 
Phone: (305) 486-6300 


GEORGIA 
Atlanta 
Phone: (404) 953-0067 


ILLINOIS 
Itasca 
Phone: (312) 250-0050 


INDIANA 
Kokomo 
Phone: (317) 453-6462 


KANSAS 
Overland Park 
Phone: (913) 469-4005 


MARYLAND 
Glen Burnie 
Phone: (301) 787-0220 


MASSACHUSETTS 
Littleton 
Phone: (617) 486-8411 
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MICHIGAN 
Farmington Hills 
Phone: (313) 476-1610 


MINNESOTA 
Edina 
Phone: (612) 835-7455 


NEW JERSEY 
Parsippany 
Phone: (201) 334-4405 


NEW YORK 
Hauppauge 
Phone: (516) 348-7877 


Liverpool 
Phone: (315) 451-5470 


Wappingers Falls 
Phone: (914) 297-4074 


NORTH CAROLINA 
Cary 
Phone: (919) 481-0400 


OHIO 
Worthington 
Phone: (614) 888-7143 


OREGON 
Portland 
Phone: (503) 297-5592 


PENNSYLVANIA 
Horsham 
Phone: (215) 443-5500 


TENNESSEE 
Greeneville 
Phone: (615) 639-0251 


TEXAS 
Austin 
Phone: (512) 339-9944 


Richardson 
Phone: (214) 644-3500 


CANADA 


SIGNETICS CANADA, LTD. 


Etobicoke, Ontario 
Phone: (416) 626-6676 


Nepean, Ontario 
Signetics, Canada, Ltd. 
Phone: (613) 726-9576 


REPRESENTATIVES 


ARIZONA 

Scottsdale 
Thom Luke Sales, Inc. 
Phone: (602) 941-1901 


CALIFORNIA 

Loomis 
Magna Sales, Inc. 
Phone: (916) 652-4505 


Santa Clara 
Magna Sales 
Phone: (408) 727-8753 


San Diego 
Mesa Engineering 
Phone: (619) 278-8021 


CONNECTICUT 
Brookfield 
M & M Associates 
Phone: (203) 775-6888 


FLORIDA 

Clearwater 
Sigma Technical Associates 
Phone: (813) 796-7086 


ILLINOIS 

Hoffman Estates 
Micro-Tex, Inc. 
Phone: (312) 382-3001 


KANSAS 

Kansas City 
B.C. Electronic Sales 
Phone: (913) 342-1211 


Wichita 
B.C. Electronic Sales 
Phone: (316) 722-0104 


MASSACHUSETTS 

Needham Heights 
Kanan Associates 
Phone: (617) 449-7400 


MICHIGAN 

Bloomfield Hills 
Enco Marketing 
Phone: (313) 642-0203 


MINNESOTA 

Eden Prairie 
High Technology Sales 
Phone: (612) 944-7274 


MISSOURI 

St. Louis 
B.C. Electronic Sales 
Phone: (314) 521-6683 


NEW JERSEY 

East Hanover 
Emtec Sales, Inc. 
Phone: (201) 428-0600 


NEW MEXICO 
Albuquerque 

F.P. Sales 

Phone: (505) 345-5553 


NEW YORK 

Ithaca 
Bob Dean, Inc. 
Phone: (607) 257-1111 


Melville 
Emtec Sales, Inc. 
Phone: (516) 752-1630 


OHIO 

Cleveland 
Covert & Newman 
Phone: (216) 663-3331 
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Dayton 
Covert & Newman 
Phone: (513) 667-4780 


OKLAHOMA 
Tulsa 
Jerry Robinson and Associ- 
ates 
Phone: (918) 665-3562 


OREGON 

Hillsboro 
Western Technical Sales 
Phone: (503) 640-4621 


PENNSYLVANIA 
Pittsburgh 
Covert & Newman 
Phone: (412) 531-2002 


Willow Grove 
Delta Technical Sales Inc. 
Phone: (215) 657-7250 


TEXAS 
Houston 
OM Sales 
Phone: (713) 789-4426 


UTAH 

Salt Lake City 
Electrodyne 
Phone: (801) 486-3801 


WASHINGTON 

Bellevue 
Western Technical Sales 
Phone: (206) 641-3900 


Spokane 
Western Technical Sales 
Phone: (509) 922-7600 


WISCONSIN 
Waukesha 
Micro-Tex, Inc. 
Phone: (414) 542-5352 


CANADA 

Nepean, Ontario 
Tech-Trek, Ltd. 
Phone: (613) 564-0049 


Pointe Claire, Québec 
Tech-Trek, Ltd. 
Phone: (514) 697-3385 


Rexdale, Ontario 
Tech-Trek, Ltd. 
Phone: (416) 674-1717 


Richmond, British Columbia 
Tech-Trek, Ltd. 
Phone: (604) 271-3149 


Winnipeg, Manitoba 
Tech-Trek, Ltd. 
Phone: (204) 222-1321 
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DISTRIBUTORS 


ALABAMA 

Huntsville 
Arrow Electronics 
Phone: (205) 837-6955 
Hamilton/Avnet Electronics 
Phone: (205) 837-7210 
Schweber Electronics 
Phone: (205) 882-2200 


ARIZONA 

Phoenix 
Schweber Electronics 
Phone: (602) 997-4874 
Wyle LEMG 
Phone: (602) 249-2232 


Tempe 
Anthem Electronics 
Phone: (602) 966-6600 
Arrow Electronics 
Phone: (602) 968-4800 
Hamilton/Avnet Electronics 
Phone: (602) 231-5100 


CALIFORNIA 
Calabasas 
Wyle LEMG 
Phone: (818) 880-9000 


Canoga Park 
Schweber Electronics 
Phone: (818) 999-4702 


Chatsworth 
Anthem Electronics 
Phone: (818) 700-1000 
Arrow Electronics 
Phone: (818) 701-7500 
Hamilton/Avnet Electronics 
Phone: (818) 700-2600 
Hamilton/Avnet Electronics 
Phone: (818) 700-6500 


Costa Mesa 
Avnet Electronics 
Phone: (714) 754-6111 
Hamilton Electro Sales 
Phone: (714) 641-4100 


Culver City 
Hamilton/Avnet Electronics 
Phone: (213) 558-2121 


Garden Grove 


Wyle LEMG Computer Prod- 


ucts 
Phone: (714) 891-1717 


El Segundo 
Wyle EMG 
Phone: (213) 322-8100 


Gardena 
Hamilton/Avnet Electronics 
Phone: (213) 217-6364 
Schweber Electronics 
Phone: (213) 327-8409 
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Hayward 
Arrow Electronics 
Phone: (415) 487-4600 


Irvine 
Anthem Electronics 
Phone: (714) 768-4444 
Schweber Electronics 
Phone: (714) 863-0200 
Wyle LEMG 
Phone: (714) 863-1611 


Ontario 
Hamilton/Avnet Electronics 
Phone: (714) 989-4602 


Rancho Cordova 
Wyle LEMG 
Phone: (916) 638-5282 


Sacramento 
Arrow Electronics 
Phone: (916) 925-7456 
Hamilton/Avnet Electronics 
Phone: (916) 925-2216 
Schweber Electronics 
Phone: (916) 929-9732 


San Diego 
Anthem Electronics 
Phone: (619) 453-4871 
Arrow Electronics 
Phone: (619) 565-4800 
Hamilton/Avnet Electronics 
Phone: (619) 571-7510 
Schweber Electronics 
Phone: (619) 450-0454 
Wyle LEMG 
Phone: (619) 565-9171 


San Jose 
Anthem Electronics Inc. 
Phone: (408) 946-8000 
Schweber Electronics 
Phone: (408) 946-7171 


Santa Clara 
Wyle LEMG 
Phone: (408) 727-2500 


Sunnyvale 
Arrow Electronics 
Phone: (408) 745-6600 
Hamilton/Avnet Electronics 
Phone: (408) 743-3355 


Torrance 
Hamilton/Avnet Electronics 
Phone: (213) 615-3962 


Tustin 
Arrow Electronics 
Phone: (714) 838-5422 


COLORADO 

Aurora 
Arrow Electronics 
Phone: (303) 696-1111 


Denver 
Wyle Distribution Group 
Phone: (303) 457-9953 


Englewood 
Anthem Electronics 
Phone: (303) 790-4500 
Hamilton/Avnet Electronics 
Phone: (303) 779-9998 
Schweber Electronics 
Phone: (303) 799-0258 


Thornton 
Wyle LEMG 
Phone: (303) 457-9953 


CONNECTICUT 

Danbury 
Hamilton/Avnet Electronics 
Phone: (203) 77-2800 
Schweber Electronics 
Phone: (203) 748-7080 


Meriden 
Lionex Corp. 
Phone: (203) 237-2282 


Wallingford 
Arrow Electronics 
Phone: (203) 265-7741 


FLORIDA 

Altamonte Springs 
Schweber Electronics 
Phone: (305) 331-7555 

Clearwater 
Arrow Electronics 
Phone: (813) 576-8995 


Deerfield Beach 
Arrow Electronics 
Phone: (305) 429-8200 


Ft. Lauderdale 
Hamilton/Avnet Electronics 
Phone: (305) 971-2900 


Hollywood 
Schweber Electronics 
Phone: (305) 927-0511 


Palm Bay 
Arrow Electronics 
Phone: (305) 725-1480 


St. Petersburg 
Hamilton/Avnet Electronics 
Phone: (813) 576-3930 


Winter Park 
Hamilton/Avnet Electronics 
Phone: (305) 628-3888 


GEORGIA 

Norcross 
Arrow Electronics 
Phone: (404) 449-8252 
Hamilton/Avnet Electronics 
Phone: (404) 447-7507 
Schweber Electronics 
Phone: (404) 449-9170 
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ILLINOIS 

Elk Grove 
Schweber Electronics 
Phone: (312) 364-3750 


Schaumburg 
Arrow Electronics 
Phone: (312) 397-3440 


Bensenville 
Hamilton/Avnet Electronics 
Phone: (312) 860-7700 


INDIANA 

Carmel 
Hamilton/Avnet Electronics 
Phone: (317) 844-9333 


indianapolis 
Arrow Electronics 
Phone: (317) 243-9353 


IOWA 

Cedar Rapids 
Arrow Electronics 
Phone: (319) 395-7230 
Hamilton/Avnet Electronics 
Phone: (319) 362-4757 
Schweber Electronics 
Phone: (319) 373-1417 


KANSAS 

Overland Park 
Arrow Electronics 
Phone: (913) 642-0592 
Hamilton/Avnet Electronics 
Phone: (913) 888-8900 
Schweber Electronics 
Phone: (913) 492-2922 


MARYLAND 

Columbia 
Arrow Electronics 
Phone: (301) 995-0003 
Hamilton/Avnet Electronics 
Phone: (301) 995-3500 
Lionex Corp. 
Phone: (301) 964-0040 


Gaithersburg 
Schweber Electronics 
Phone: (301) 840-5900 


MASSACHUSETTS 
Peabody 
Hamilton/Avnet Electronics 
Phone: (617) 531-7430 
Wilmington 
Lionex Corp. 
Phone: (617) 657-5170 
Schweber Electronics 
Phone: (617) 275-5100 


Woburn 
Arrow Electronics 
Phone: (617) 933-8130 
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MICHIGAN 

Ann Arbor 
Arrow Electronics 
Phone: (313) 971-8220 


Grand Rapids 
Arrow Electronics 
Phone: (616) 243-0912 
Hamilton/Avnet Electronics 
Phone: (616) 243-8805 


Livonia 
Hamilton/Avnet Electronics 
Phone: (313) 522-4700 
Schweber Electronics 
Phone: (313) 525-8100 


MINNESOTA 

Edina 
Arrow Electronics 
Phone: (612) 830-1800 
Schweber Electronics 
Phone: (612) 941-5280 


Minnetonka 
Hamilton/Avnet Electronics 
Phone: (612) 932-0600 


MISSOURI 

Earth City 
Hamilton/Avnet Electronics 
Phone: (314) 344-1200 
Schweber Electronics 
Phone: (314) 739-0526 


St. Louis 
Arrow Electronics 
Phone: (314) 567-6888 


NEW HAMPSHIRE 
Manchester 
Arrow Electronics 
Phone: (603) 668-6968 
Hamilton/Avnet Electronics 
Phone: (603) 624-9400 
Schweber Electronics 
Phone: (603) 625-2250 


NEW JERSEY 

Cherry Hill 
Hamilton/Avnet Electronics 
Phone: (609) 424-0100 


Fairfield 
Arrow Electronics 
Phone: (201) 575-5300 
Hamilton/Avnet Electronics 
Phone: (201) 575-3390 
Lionex Corporation 
Phone: (201) 227-7960 
Schweber Electronics 
Phone: (201) 227-7880 


Marlton 
Arrow Electronics 
Phone: (609) 596-8000 


March 1986 


NEW MEXICO 

Albuquerque 
Hamilton/Avnet Electronics 
Phone: (505) 765-1500 
Arrow Electronics 
Phone: (505) 243-4566 


NEW YORK 

Buffalo 
Summit Distributors 
Phone: (716) 887-2800 


East Syracuse 
Hamilton/Avnet Electronics 
Phone: (315) 437-2641 


Hauppauge, L.I. 
Arrow Electronics 
Phone: (516) 231-1000 
Hamilton/Avnet Electronics 
Phone: (516) 231-9800 
Lionex Corp. 
Phone: (516) 273-1660 


Liverpool 
Arrow Electronics 
Phone: (315) 652-1000 


Rochester 
Arrow Electronics 
Phone: (716) 427-0300 
Hamilton/Avnet Electronics 
Phone: (716) 475-9130 
Schweber Electronics 
Phone: (716) 424-2222 


Westbury, L.I. 
Schweber Electronics 
Phone: (516) 334-7474 


NORTH CAROLINA 

Raleigh 
Arrow Electronics 
Phone: (919) 876-3132 
Hamilton/Avnet Electronics 
Phone: (919) 878-0810 
Schweber Electronics 
Phone: (919) 876-0000 


OHIO 

Beechwood 
Schweber Electronics 
Phone: (216) 464-2970 


Centerville 
Arrow Electronics 
Phone: (513) 435-5563 


Cleveland 
Hamilton/Avnet Electronics 
Phone: (216) 831-3500 


Columbus 
Arrow Electronics 
Phone: (614) 885-8362 


Dayton 
Hamilton/Avnet Electronics 
Phone: (513) 439-6700 
Schweber Electronics 
Phone: (513) 439-1800 


Solon 
Arrow Electronics 
Phone: (216) 248-3990 


Westerville 
Hamilton/Avnet Electronics 
Phone: (614) 882-7004 


OKLAHOMA 

Tulsa 
Arrow Electronics 
Phone: (918) 665-7700 
Quality Components 
Phone: (918) 664-8812 
Schweber Electronics 
Phone: (918) 622-8000 


OREGON 
Hillsboro 
Wyle LEMG 
Phone: (503) 640-6000 


Lake Oswego 
Anthem Electronics 
Phone: (503) 684-2661 
Hamilton/Avnet Electronics 
Phone: (503) 635-8831 


Tigard 
Arrow Electronics 
Phone: (503) 684-1690 


PENNSYLVANIA 
Horsham 
Lionex Corp. 
Phone: (215) 443-5150 
Schweber Electronics 
Phone: (215) 441-0600 


Monroeville 
Arrow Electronics 
Phone: (412) 856-7000 


Pittsburgh 
Hamilton/Avnet Electronics 
Phone: (412) 281-4150 
Schweber Electronics 
Phone: (412) 782-1600 


RHODE ISLAND 

E. Providence 
Arrow Electronics 
Phone: (401) 431-0980 


TEXAS 

Addison 
Quality Components 
Phone: (214) 733-4300 


Austin 
Arrow Electronics 
Phone: (512) 835-4180 
Hamilton/Avnet Electronics 
Phone: (512) 837-8911 
Quality Components 
Phone: (512) 835-0220 
Wyle LEMG 
Phone: (512) 834-9957 
Schweber Electronics 
Phone: (512) 458-8253 
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Carrolton 
Arrow Electronics 
Phone: (214) 380-6464 


Dalias 
Schweber Electronics 
Phone: (214) 661-5010 


Houston 
Arrow Electronics 
Phone: (713) 530-4700 
Hamilton/Avnet Electronics 
Phone: (713) 780-1771 
Schweber Electronics 
Phone: (713) 784-3600 
Wyle LEMG 
Phone: (713) 879-9953 


Irving 
Hamilton/Avnet Electronics 
Phone: (214) 659-4111 


Richardson 
Wyle LEMG 
Phone: (214) 235-9953 


Sugar Land 
Quality Components 
Phone: (713) 240-2255 


UTAH 

Salt Lake City 
Anthem Electronics 
Phone: (801) 973-8555 
Arrow Electronics 
Phone: (801) 972-0404 
Hamilton/Avnet Electronics 
Phone: (801) 972-2800 
Wyle LEMG 
Phone: (801) 974-9953 


WASHINGTON 

Bellevue 
Arrow Electronics 
Phone: (206) 643-4800 
Hamilton/Avnet Electronics 
Phone: (206) 453-5844 
Wyle LEMG 
Phone: (206) 453-8300 


Redmond 
Anthem Electronics 
Phone: (206) 881-0850 


WISCONSIN 

Brookfield 
Schweber Electronics 
Phone: (414) 784-9020 
Arrow Electronics 
Phone: (414) 792-0150 


New Berlin 
Hamilton/Avnet Electronics 
Phone: (414) 784-4510 


CANADA 

Brampton, Ontario 
Zentronics, Ltd. 
Phone: (416) 451-9600 
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Burnaby, British Columbia 
Hamilton/Avnet Electronics 
Phone: (604) 437-6667 


Calgary, Alberta 
Hamilton/Avnet Electronics 
Phone: (403) 230-3586 
Zentronics, Ltd. 

Phone: (403) 272-1021 


Toronto, Ontario 
Arrow Canada 
Phone: (416) 661-0220 


Mississauga, Ontario 
Hamilton/Avnet Electronics 
Phone: (416) 677-7432 


Montreal, Québec 
Arrow Canada 
Phone: (514) 735-5511 


Nepean, Ontario 
Arrow Canada 
Phone: (613) 226-6903 
Hamilton/Avnet Electronics 
Phone: (613) 226-1700 
Zentronics, Ltd. 
Phone: (613) 226-8840 


Québec, Québec 
Arrow Canada 
Phone: (418) 687-4231 


Richmond, British Columbia 
Zentronics, Ltd. 
Phone: (604) 273-5575 


Saskatoon, Saskatchewan 
zZentronics, Ltd. 
Phone: (306) 955-2202 


Ville St. Laurent, Québec 
Hamilton/Avnet Electronics 
Phone: (514) 335-1000 
Zentronics, Ltd. 

Phone: (514) 737-9700 


Waterloo, Ontario 
Zentronics, Ltd. 
Phone: (519) 884-5700 


Winnipeg, Manitoba 


Zentronics, Ltd. 
Phone: (204) 775-8661 


FOR SIGNETICS 
PRODUCTS 
WORLDWIDE: 
ARGENTINA 

Philips Argentina S.A. 


Buenos Aires 
Phone: (1) 652-3983 
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AUSTRALIA 
Philips Industries Holdings 
Ltd. 

Artarmon, N.S.W. 

Phone: (2) 439-3322 


AUSTRIA 
Osterrichische Philips 
Bauelemente 

Wien 

Phone: 43-222-93-26-2 


BELGIUM 

N.V. Philips & MBLE 
Bruxelles 
Phone: 32-02-242-7400 


BRAZIL 
Ibrape 
Sao Paulo 
Phone: (11) 211-2600 


CHILE 

Philips Chilena S.A. 
Santiago 
Phone: (2) 39-4001 


DENMARK 

Miniwatt A/S 
Kobenhavn N.V. 
Phone: 45-01-69-1622 


FINLAND 

Oy Philips Ab 
Helsinki 
Phone: 358-1-7271 


FRANCE 
R.T.C. La Radiotechnique- 
Compelec 

Paris 

Phone: 33.1.338.8000 


GERMANY 
Valvo 
Hamburg 
Phone: 49-40-3296-19 


GREECE 

Philips S.A. Hellenique 
Athens 
Phone: 9215111 


HONG KONG 

Philips Hong Kong, Ltd. 
Kwai Chung 
Phone: (0) 245121 


INDIA 

Philips India & Elect. Ltd. 
Bombay 
Phone: (22) 212628 


INDONESIA 

P.T. Philips-Ralin Electronics 
Jakarta 
Phone: (21) 512572 


IRELAND 

Philips Electrical Ltd. 
Dublin 
Phone: 353-1-69-3355 


ISRAEL 

Rapac Electronics, Ltd. 
Tel Aviv 
Phone: (3) 477115 


ITALY 

Philips S.p.A. 
Milano 
Phone: 39-2-6994 


JAPAN 

Signetics Japan, Ltd. 
Tokyo 
Phone: 813-230-1521 
Osaka 
Phone: 816-304-6171 


KOREA 


Philips Industries (Korea) Ltd. 


Seoul 
Phone: (2) 794-5011 


MEXICO 

Electronica S.A. de C.V. 
Mexico D.F. 
Phone: (721) 61300 


NETHERLANDS 
Philips Nederland B.V. 
Eindhoven 
Phone: 31-40-79-3333 


NEW ZEALAND 

Philips Electrical Ind. Ltd. 
Auckland 
Phone: (9) 605914 


NORWAY 

Norsk A/S Philips 
Oslo 
Phone: 47-2-680200 


PERU 
Cadesa 
Lima 
Phone: (14) 319253 
PHILIPPINES 
Philips Industrial Dev., Inc. 


Makati-Rizal 
Phone: (2) 868951 
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PORTUGAL 

Philips Portuguesa SARL 
Lisboa 
Phone: 351-19-68-3121 


SINGAPORE 

Philips Project Dev. Pte., Ltd. 
Singapore 
Phone: 350-2538 


SOUTH AFRICA 
E.D.A.C. (PTY), Ltd. 
Joubert Park 
Phone: (11) 401-4600 


SPAIN 

Miniwatt S.A. 
Barcelona 
Phone: 301 63 12 


SWEDEN 
A.B. Elcoma 
Stockholm 
Phone: 46-08-67-9780 


SWITZERLAND 
Philips A.G. 
Zurich 
Phone: 41-01-988-2211 


TAIWAN 

Philips Taiwan, Ltd. 
Taipei 
Phone: (2) 712-0500 


THAILAND 
Philips Electrical Co. 
of Thailand Ltd. 
Bangkok 
Phone: 233-6330-9 


TURKEY 
Turk Philips 
Ticaret A.S. 
Istanbul 
Phone: 43 59 10 


UNITED KINGDOM 
Mullard, Ltd. 

London 

Phone: 44-01-580-6633 


UNITED STATES 

Signetics International Corp. 
Sunnyvale, California 
Phone: (408) 739-7700 


SiNGtics 


a subsidiary of U.S. Philips Corporation 


Signetics Corporation 

8141 E. Arques Avenue 

P.O. Box 3409 

Sunnyvale, California 94088-3409 
Telephone 408/991-2000 


98-2900-050 
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